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PREFACE 



T O THE 



LETTERS. 



NEWTON in his immortal re- 
fearches difcovcred, by efFeds which 
were fenlible to him, that fome fubtile medi- 
um, of great elaftic force, muft neceflarily 
liipervade the furfaccs of all bodies, to caufe 
the refledion and rcfradion of light, &c. 
but being profefledly ignorant of what that 
medium or power may be, he faid that he 
would call it aether. 

From the modern difcoveries about elec- 
tricity, many gentlemen have declared that 
clcdricity was the aether of Sir Ifaac New-- 
ton ; but being ignorant of the mediums or 
powers which conftitute what we call elec- 
tricity, and confequently ignorant of the na- 
ture and properties or general laws by which 
thofe powers ad, it was impolfible for them 
to fhew how eledricity was adapted to the 
purpofes, to which that great man applied 
nis sether. 
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For hitherto eledricity (except what may 
be found in the following trads, and what 
I (hall mention) has been cojifidered as a 
fubtile medium fubfifting they knew not 
where, and ading they knew not how. I 
now find that fome gentlemen, who firft en- 
quired into this matter, fuppofed that there 
were two kinds of eledricity ; and fome 
others followed their opinion ; particularly 
Mr. Mufchenbrock has afferted that tl\ere 
were two kinds of eledricity, and that any 
body may be endued with either kind at 
pleafure ; but that it was impoflible that 
any body Ihoqld be in poffelTion of both at 
once ; but where that gentleman has been 
miftaken, the following trads will fhew^ 
and that it was impoflible for him to have 
explaiAcd, his own famed and very ufeful 
experiment of charging a bottle, by that 
dodrine. 

- Mr. Benjamin Franklin^ who has been 
greatly followed, ^ cfpecially by the Englifh, 
has produced another dodrine of eledricity. 
He fuppofes that eledricity fubfifts in glafs, 
and that glafs by being rubbed, throws out 
that power, and that fealing-wax, refins, &c. 
drink it m. And in eledrifying other bo- 
dies, he fays that fome may be eledrified po- 
litively and fome negatively ; which are terms 
I muft confefs that I do not underftand ; but 
what I think he muft mean by them is, that 
when a body is pofitively eledrified, there 
muft be part of that power which is thrown 
out from the glafs, ftopped or retained in 

that 
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that body ; and that muft be the caufe 
of that body's repelling another body fo 
cledrified j and when a body is negatively 
eledrified, it mnft be divefted of part of its 
natural fhare of eledricity ; but if eledricity 
fubfifts only in glafs, and not in all other 
bodies, how is it poilible to diveft a body of 
what it never had ? and^ he fays that two 
bodies negatively elednfied, repel each other 
as mu«h as when politively eledrificd. But 
to me it appears a perfed contradidion to 
lay that two bodies (hall repel each other 
the farther, the more they are divefted of 
the repulfive power. This plain contradic- 
tion, one would think, might have made 
this ingenious gentleman fufped that there 
was Ibmething feUible or deficient in his doc- 
trine of pofitive and negative ^eledricity; 
yet in fbme experiments communicated 
to the Royal Society, he makes it a princi- 
ple in his dodrine of eledricity ; where he 
has mentioned three under the exprefs title 
of principles, in the 49th Volume of Philof. 
Tranf. page 300. 

His firlt principle. Eledric atmofpheres 
that flow round non-eledric bodies, being 
brought near each other, do not readily mix 
and unite mto one atmofphere, but remain 
Icparate, and repel each other. 

Second principle. An eledric atmofphere 
not only repels another eledric atmofphere, 
but will alfo repel the eledric matter con- 
tained in the fubftance of a body approach- 

A 3 i«g 



vi PREFACE. 

ing it : And without joining or mixing with 
it,' force it to other parts of the body that 
contained it. 

Third principle. Bodies eledrified nega- 
tively, or deprived of their natural quantity 
of elcdricity, repel each other, (or at leall 
appear to do fo, by a mutual receding^ as 
well as thoft eledrified politively, or which 
have eledric atmofpheres. 

His firft principle is true, when thelitmof- 
pheres are of one kind ; but quite falfe when 
they are of different kinds ; for there they 
attrad each other and inflantly join j as will 
be feen in the following, and all other ex- 
periments. 

In his fccond principle he allows that the 
cledric matter exifts in all bodies j tho' in 
fevcral of his writings he confines it to glafs. 
But before we can know how an eledricat- 
mofphere a6ls on this eledric matter, we 
mult enqui re what this eledric matter is, and 
of what it Gonfifts, and how it ads and is 
aded on. If it confifted of a finglc medmm 
or power, his dodrine would in fome meafure 
be true, but the effeds which always appear 
would not fpllow. But this eledric matter, 
or what we c^ll eledricity, conCfts of two 
different dif^ind elaflic mediums or pow-' 
ers, which equally. and flrongly attrad and 
condenfe each other, and are equally at- 
traded by all matter, according to the fpc- 
cific gravity of the matter, as will appear in 
the following trads. Therefore when any 
body is immerged in an eledric atmofpherc, 
that atmofphcre only repels that power of 

elcdricity 
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* cledricity which is of the fame kind in the 
body ; but equally attradts the power of a dif- 
ferent kind which is in the body 5 and while 
that body remains fo immerged, the different 
powers in that body remain feparate with 
their different atmofpheres at each end of 
that body ; which will be more particularly 
explained m whjit I call an experimentum 
Crucis, and many other experiments in the 
following trads. 

As to his third principle, it is quite erro- 
neous to fuppofe that bodies by being nega- 
tively eledrified (as he terms it) are deprived 
of their natural fhare of eledricity : for they 
are no more deprived of that, than when 
they are pofitively eledrified ; and I am lur- 
ptifed to find that a gentleman, fo converf- 
ant with eledricity, Ihbuld thmk that bodies 
eledrified negatively, are without eledric 
atmofpheres ; when all experiments (hew 
that they have as extenfive atmofpheres 
as when eledrified pofitively ; and that • 
they ad in all refpeds in the fame man- 
ner. For when a body is eledrified ne- 
gatively, it is impoffible for him or any one 
eife to tell, by any effeds of that body on 
another body which is not eledrified, by 
which power that body is eledrified ; nor is 
there any way of difcovering it, but by bring- ^ 
ing another body eledrified v with a known 
power, to try whether its atmofphere attrads 
or repels the atmofphere of the body eledri- 
fied with an unknown power. 

Now it is plain from thefe principles, and 
by all the other writings of this gentleman, 

A 4. Ni\ivJ^ 
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which I have feen, that he makes eledrici- 
ty confijft of one (ingle naedium or power ; 
without fhewing how this power may be 
found with an extenfive atmofphcrc, or how 
that atmofphere can produce the phaenomena 
which arife fom eledlrical experiments. We 
are told that fridion makes glafs throw it out, 
and that feahng-wax, relins, fulphur, &c. 
drink it in. But how is this done ? This 
fuppolition is very fallible ; for I can make 
glafs throw out the refinous or vitreous 
power at pleafure, or I can make fealing- 
wax throw out the vitreous or refinous 
power as often as I think fit j and I can alter 
this adion of the wax twenty times in a 
minute. I call the powers refinous and vi- 
treous for diftindion fake ^ for I do not 
know any efiTential difference to diftinguifh 
them by. 

But fuppofing there was but one kind of 
eledric atmolphere j by what adion can it 
diveft a body of its natural fhare of the elec- 
tric matter ? fince this gentleman allows that 
the eledric matter exifts in all bodies. It is 
intelligible how it may ^dd to it, but not 
how it can take from it. In his explaining 
the charging and difchargi^g the Leyden 
bottle, he is obliged to have recourfe to a 
ftrange hypothefis ; that there is fome ftra- 
tum or partition in the middle of gjafs which 
feparates the two fides ; and that when the 
eledric fire is accumulated on one fide of the 
glafs, the other fide parts with as much of 
Its natural (hare, as was^ ^received by the 

firft J 



PREFACE. ix 

firft ; and that when a communication is 
made between the fides, by any conduftor 
of eledricity, the emptied fide greedfly drinks 
up the eledric matter accumulated on the 
other fide. But this is an entire miftake ; for 
when the bottle is charged, it is equally elec- 
trified on both fides, but with the different 
powers of eledricity ; and when a commu- 
nication is made by a condudlor, the increas- 
ed power without, flies in 5 and the increaf- 
ed power within flies out ; to make the 
powers equal to each other within and with- 
out ; for thefe powers ftrongly attrad and 
condenfe each other when equal to each 
other ; which is their natural ftate in all bo- 
dies J and therefore they do not exert any 
fenfible adion in that ftate. Glafs may be 
equally eledrified on both fides with either 
the refinous or vitreous power ; and this may 
be done by excited glais or wax when they 
throw out the ufiial powers ; or it may be 
done by the atmofphefe of anybody eledrifi- 
ed by glafs or wax ; or thei^^^;2 bottle, fufr 
pended by filk, may be charged with either 
of the powers infide and the other power 
outfide,- by only immerging it in the atmof- 
phere ot a body eledrified with either of the 
powers ; and may be difcharged, and recharg- 
ed in the different order, without contad 
or communication with any thing but that 
atmofphere. Thefe experiments, or any 
other, cannot be explained by the adion of 
one fingle medium or power. From this 
Imaginary ftratum or partition in glafs, this 

gentleman 
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gentleman concludes that glafs is impervious 
to the eicdric powers j but in this he is al- 
io miftaken j for with excited wax or glafs, 
1 can eledrify a body through glafs, with 
which ever power a fpedator fhall pleafe to 
name at the inftant of performance. I have 
fhewn thefe, ^d many other experiments 
to agteat number of gentlemen, fomeof them 
converfant with eledricity, who thought 
them fufficient to demonftrate to the meaneft 
capacity, that two different diftind medi- 
ums or powers did exift in eledricity ; and 
that they aded by the laws which I ha^ie 
mentioned in my letters. But as the defign 
of thefe letters was to fhew the exiflence of 
thefe powers, and by experiments to demon- 
ftrate the general laws by which they aded ; 
I Ihall refer to them. 

The letters, which contain the dodrine of 
thefe different powers in eledricity, were fent 
to the Royal Society, on the 9th of Auguft, 
1757, and 14th of February, 1758. 

In the end of the year 1759, in the vol. 
Tranfadions, page 371, Robert Symmer^ efq; 
has produced a dodrine ; that eledricity does 
not confift ofonepofitive power, as general- 
ly fuppofedj but of^two diftind, pofitive and 
adive powers ; which, by contrafting, and, 
,as it were, counter-ading each other, pro- 
duce the various phaenomena of eledricity. 
I here ufe his own expreflions. 

At firft I really thought that this gcntlf- 
man might have taken hints from my letters ; 

but. 
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but, on more mature confideration, I think 
his own experiments might have led him to 
this dodnne ^ in which, as far as be has gone, 
he is certainly right ; but he went but a very 
little way to explain, this matter. But, as 
Mr. Symmer lays, that Mr. Frankhn could 
not be brought to agree with him ; I fuppofe 
is the reafon that Mr. Symmer has not fince 
purfued his difcovcry. I have tried his ex- 
periment with black and white filk ftock- 
ings ; and find it true, that the black flock- 
ing is always cledtrified with the fame pow- 
er, whether it is put infide or outfide ; and 
the white flocking always eledrified with the 
contrary power. This experiment is a very 
extraordinary one •, and, I think, may pofli- 
bly lead to a difcovery how the clouds come 
to be cledrified with the different powers of 
eledricity ; which is the great deuderatum, 
to demonflrate the whole adions of the 
clouds, m their afcent and defcent, and rela- 
tive to thunder, rain, &c. But the want of 
this knowledge does not any way invalidate, 
or retrad from what I have faid on this fub- 
jed ; fince the clouds are found to be really 
fo eledrified. 

In the year 1767, Mr. Jofeph Prie/iley 
publiflied his hiflory of eledricity ; in which 
he attempts to mend Mr. Symmer' s theory, by 
a fiippofed theory of his own. But he fo re- 
gularly fuppofed the theory which I gave in 
the following trads, (long before Mr. Sym- 
mer t)r he thought of it) and ufed my terms 
and exprcfiions, that I cannot forbear think- 
ing 
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ing that he had better have brought my ex- 
periments to prove it, (fince he produced 
none of his own) and put my name to it, 
than to have left it a fuppofitious theory of 
his own. Whether, in this, he is, or is not 
a plain plagiary, I mult fubmit to the read- 
ers of both. 

It will plainly appear, that I have not fup- 
poied the exiftence of thefe different powers; 
but that I have demonftrated by the efFeds 
of eledirical experiments that they do really 
exift; and have alio thereby (hewn the gene- 
ral laws by which they ad, and are aded on. 
And, if more experiments are wanted, I 
could give a thoufand ; nor did I ever meet 
with any experiment which did in the leaft 
contradid what I have faid of thefe powers, 
or their manner of ading ; though, for many 
years paft, I have applied them to various 
purpofes ; particularly to medicinal ufe ; by 
which I have cured above five hundred pati- 
lents of different difbrders, without applying 
any other medicine internally or externally. 
Among which were many paralytics ; fome 
with hemiplegias, fome with paraplegias, 
fbme with palfeys, that began in the extre- 
mities, and worked up beyond the waift, fo 
that they knew not when their excrements 
went from them. I have cured rheumatifms 
(not of the inflammatory kind) almoft inflan- 
taneoufly, in a miraculous manner ; agues, 
jaundice, obftrudions in women, and many 
other diforders, in which I thought the ef- 
feds of thefe powers might do fervice. Se- 
veral 



PREFACE. xiii 

veral phyficians have fubmitted to be my pa- 
tients, when the known materia medica, af- 
ter long trial, has not anfwered their pur- 
pofe. I offered to fend an account of thefe 
cures, and the manner of performing, to the 
Royal Society ; but, as they did not think 
proper to anfwer my letter, I did not think 
it worth the while to trouble myfelf with fo 
prolix a detail as was ncceifary to explain 
this affair ; and as to their not anfwering, or 
publifhing many of my letters, I think that 
I have great realbn to complain ; as I fhall 
fhew prefently. 

But, to return to my friend, Mr. Prieftley^ 
who has fo methodically fuppofed my the- 
ory of eledricity. Though he is fo good at 
fuppofing, can he poflibly fuppofe that any 
man will think that he could fiippofe io re- 
gular a theory of eledricity, which ^o eafily 
accounts for all the phaenomena thereof, and 
which has puzzled all the ingenious men of 
the world to difcover, without his producing 
one fingle experiment to fhew the exiflence 
of the different pdwdts, or their manner of 
adingj or, when any man has read thefe 
letters, which were feddreffed to the Royal 
Society, of which Mx:'PrieJiley is a Fellow, 
muft he not think that Mr. Priefiley has co- 
pied his theory from them ? as, mdeed, he 
has followed them very clofe in his fuppofi- 
tions; for he only fuppofes the adions of 
thefe powers all along ; but he has negledled 
to fuppofe the principal adion, which I have 
mentioned, and which removes all difficulty 

in 
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in explaining all their other adions, viz* 
That, when they arc equal to each other> 
they not only attrad each other, but con- 
denfe each other intoalpioft an infenfiblc 
compafs i which is their general ftate in all 
bodies, as they are both equally attraded by 
all matter ; and that when they are any way 
ieparated, which muft be done by encreafing 
the one and leffening the other power, for 
they never can be entirely feparated in any 
body, the encreafed power by its elaAic 
force will expand itfelf through a ipace ma- 
ny millions of times greater than what it 
took up in its condenfed ftate ; as 1 have of- 
ten proved by experiments fubjed to fenfe. 

Now, if any gentleman can think this hy- 
pothelis is Mr. Frieliley'% own, he muft, at 
leaft, do me the honour to fay, I have been 
ten years before him ; and, if real experi- 
ments are better proofs of the truth of luch 
a dodrine, than bare Ibppofitions, he muft 
alfo allow that I have proved it better and 
clearer than Mr. Prieftley has done. Had 
the Royal Society thought fit topublifh thefe 
letters, it would have faved Mr. Priefiley 
the trouble of fo much fuppofing ; but I muft 
take the liberty of fuppofing that Mr. Prieft^ 
ley thought I was dead, and that thefe let- 
ters would never come to light. 

Before I Ipeak of my defign in publifhing 
thefe letters, I will fliew that the dodrine 
given by Mr. Franklin and others, is fallible 
and infufiicient. 

Fiift, 
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Firft, Mr. Franklin fuppofcs that glafs is 
impervious to the eledric powers. This may- 
be confuted by fo eafy experiments, that I 
am furprized that Mr. Franklin could have 
miffed them. Take a piece of bog-down, 
fulpend it by filk; then take a pane of 
clean falh-glafs, and warm it, and let the 
down hang by the fide of it ; then bring an 
excited eledric to the other fide of the glafs, 
and the down fhall % off perfedly eledrifi- 
cd, in the fame manner as it would have 
been if the glafs had not intervened. If the 
excited eledric be glafs, the down will be 
eledrified with the vitreous power ; and if 
wax, with the refinous power. *l his fhews 
that the powers pafs entire through the glafs ; 
but if Mr. Franklin choofes to think that 
they are different powers, thrown from the 
oppofite fide of the glafs, he muft then allow 
that two' different diflind powers do exifl in 
all glafs ; which overfets his whole dodrine, 
vsrhich depends upon the adion of one fingle 
power. In the next place, ^v. Franklin 
fays that glafs cannot receive eledricity at 
one fide, without parting with fu much of 
its natural fhare at the other fide ; and on 
this fuppofition depends his dodrine of 
charging the Leyden bottle. But in this he 
is entirely miflaken ; for you cannot eledri- 
fy a pane of glafs at one fide, but the other 
fide will be equally eledrified with the fame 
power, whether refinous or vitreous; ex- 
cept you form a communication from one 
fide of the glafs with fbme non-eledrics, 
. , - while 
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while you eledrify tjie other fide ; and then, 
be your excited eledric either refinous or vi- 
treous, it will repel the power of the fame 
kind from the oppolite fide of the glafs, and 
attrad the different power from the non- 
eledrics ; and thefe powers will hold each 
other affixed to the glafs, by their natural at- 
tradion through the glafs ; and thus the glafs 
may be eledrified with the different powers 
at each fide 5 and thus the Leydenhottle be- 
comes charged ; for if you fct your bottle 
upon a clean eledric fland, fo that a differ- 
ent power from that you attempt to charge it 
with cannot be drawn up to the outfidc, 
you'll find that both fides are eledrified with 
the fame power whether vitreous or refinous. 
But| to eledrify a pane of glafsr equally at 
both fides, either with the refinous or vitre- 
ous power, and that by the atmofbhtte of a- 
condudor eledrified by either of the powers. 
Pafs ten flrong knitting needles through a 
fticfc ; fo that they may lie parallel to each 
other^ (and if they are pointed it will do 
beft) and within lefs than half an infch of 
each other ^ then fix a wax or glafs handle^ 
to the flick ; when your condudor is eledri- 
fied, and the whteel turning, bring your pan^ 
of glafs within three inches of the condudor, 
and draw the points of your wires which are 
next to the condudor three or four times 
flowly over the glafi, beginning at tJie fide 
of the glafs next to the condudor, and draw- 
ing them from the condudor, and you fhali 
find that glafs equally eledrificd at biJth 

fide»^ 
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fides, with the power contrary to that which 
the conductor throws out : Or, if you would 
have the glals elcdrified witjh the fame pow- 
er, which the conductor throws out, place 
one end of the wires near the condui^or, and 
draw your glals under or over the other 
points of the wires from the condudor, but 
in contadi with the wires, and the glafe .will 
be ele^rified equally at both fides with the 
fame power with the conductor. Or a pane 
of glals may be cledrified equally at both 
fides with the vitreous power, by a large 
ftick of lealing-wax excited ; or equally at 
both fides with the refinous power, by an 
excited glals tube, in this manner. When 
your pane of glafs is clean, dry, and warm^ 
place a fmall bundle of linen rags, fufpended 
by filk, or a Iheet or two of paper folded 
like a letter, or any non-eledric, upon the 
glals, and bring an excited glals tube under 
the pane, and in contad with it, or near ap- 
proach to it, and when it has remained there 
two or three feconds, tofs off the r^gs or pa- 
per, and inftantly withdrawthetube; you will 
find the pane of glafs eledrified at both fides 
with the refinous power : and the fame ope- 
ration with a large ftick of fealing-wax exci- 
ted will leave the pane of glafs eleSrified at 
both fides with the vitreous power ; and the 
non-eledric which w^s on the pane, electri- 
fied with a different power. Now to explain 
this matter ; The two different powers of 
■dedticity being equally adhefive to the pane 
:€if glafs (as indeed they are to all bodies) they 
^ttra£t ami condenfe eac\i o\h^t \\Aj:> ^\snk&w 
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an infenfiblc compafs, and ir> that ftate do 
not exert any fenfibie aciion^ but the aimoC- 
pherc of the excited electric drives part of 
the fame power out of the glafs^iirto the non- 
eledric, and at the fame time attrads the dif- 
ferent power of eledjricity from the non- 
dedric into the glafs ; now the non-elcdiic 
and the excited eledric being . removed, 
the different powers . m the glafs are 
rendered unequal to 'each other, and 
therefore the encreafed power by its ela- 
ftic force, when the attradion of the other 
power is leffened, expands itfelf into an ex- 
tcnfive atmofphere ; which atmofphere will 
ad in all refpeds like the atmofphere of any 
eledric excited by the: fame power ; for all 
eledrics are excitjed in the lame manner by 
the feparation of thefe f>owerg, which are 
always equally inherent in them and all other 
bodies.tillfeparaCedby.fridion, &c. And the 
r^afon that non-cledrics cannot be eledri* 
fied without being infulated by electrics^ is 
tiecaufe tliefe different powers fo quickly 
change place through non-electrics : for the 
atmofpherc of an excited electric always at^ 
tracts one power Jn the non- electric, and re- 
pels the different power in the non-electric ; 
yet when the non-electric is removed from 
that atmofphere, the different powers in the 
non eledric inflantly rejoin by their natural 
attradions of each other, and become equal 
to each other, in which flate they never ex- 
ert any fenfibie adion. But take aft iron 
rod of a foot long with the ends rounded ofJi 
and fufpend it by filk, and bring it,wilthi«i 
. ' there 
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three or four inches of the condudor, while 

the wheel is turning j then take it out -of; 

the atmofpliere of the condudor, and you 

\^J11 nb'tfinda'hyiignof Its being eleflrifiedV 

then bring it iiito the fame pofition, and ydii 

will find the two ends eledrified with the 

different powers of eledricity •, the end next 

the condudbr with the power contrary to 

that which the condudor throws out ; which 

may be known by touching the ends with a 

piece of bog-down fulpended by filk. Inthe 

firft cafe the, iron did not receive any eledri- 

city from the condiidor, nor could it receive 

any from tlie condudor in the fecond cafe, 

the circumftances being the fame.; therefore 

thefe different powers muft be inherent in 

the iron, and mufl be thus feparated by the 

atmofphere of the condudor, by attrading^ 

the one, and repelling the other ; and in this 

ffeparated ftate it; is evident that each power 

appears in an felfedrit atmofphere. And it 

is evident, that when the iron is taken from 

the atmofphere of the condudor, that thefe 

different powers do inflantly reunite by their 

natural attr^adion, and are condenfed fo as 

to fhew no figns of being eledrified. But if 

this iron rod was fawcd afunder at one third 

of it;s length from the condudor, and an 

hole drilled in each end to receive a peg, 

that it may be brought as ortc rod towards 

the conduaor as before mentibnfed, and the 

pieces raken . afunder while the ends were 

differently eledjified, arid carried from tlie 

atnjofjpherc"df-.the boridudor; each piece 

wiirremkm'cleClj-lfieii with a different pow- 
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er ; which may be tried by the bog-down. 
But when thefe pieces come to touch each 
other, the powers are ihftantly and equally 
rcijnited through the whole, and all figns of 
eleftricity vaniffi. 

The Ley den bottle liifpended by filk, may 
be charged, and then difcharged, and re* 
charged with the powers in the contrary 
CMrder, only by the atmofphere 6i an eledri- 
fied condudor, in this manner ; fix ibme 
iharp pointed wires to the coating of the 
bottles, io that they projed an inch below 
the bottom of the bottle, and fix fome fliarp 
pointed needles to the rod from the infide 
of the bottle projeding upward j fiifpend 
the bottle by filk, and bring it that the rod 
from the infide may point to the condudor, 
while the wheel is turning, and let it remain 
there for fortie time 5 apd yon will find the 
infide of the bottle charged with the fame 
power which the condudor throws out : 
then fufpend the bottle over the condudor 
for the fame time, with the wires from the 
bottom pointing to the condudor, and you 
will find the bottle difcharged ; but let it re-r 
main in that pofition as long again, and you 
will find the bottle recharged, but in the con- 
trary order from what it was at firft. The 
condudor being eledrified with the vitreous 
power, the ^tmoiphere of that attrads the 
refinous power from the infide of the bottle 
and from the non-eledric contained therein, 
and itfelf enters in the rqom thereof j till the 
yn/ide and iion-eledric therein are elcdrifi- 
^d like the conduQiOT witHthcViticou^^ow- 
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CF; which vitreous power within will repel 
the vitreous power from the outfide of the 
bottle, and from the non-eledric in contafil 
with it, through the points of the wires, and 
at trad the refinous power from the air 
through the points till it arrives at the outr 
fide of the bottle j where it meets a refiftance 
from the-giafs, aad therefore is accumulated 
there and held in firm con tad by the attrac- 
tion of the contrary power infide the bottle t 
which contrary power it equally attrads and 
holds affixed to the infide of the bottJc ; and 
thus the bottle remains charged when taken 
from the atmofphere of the condudor. When 
the experiment is reverfed by bringing the 
wires from the bottom of the bottle pomted 
toward the condndor, the vitreous atmof- 
phere of the conductor attrads the refinous 
power from the outfide of the bottle and the 
non-eledric coating, and adds to the vitre- 
ous power there j which vitreous power re- 
pels the vitreous power from the infide^ and 
attrads the refinous power through the 
needles^ till the bottle becomes charged in 
the contrary order from what it was at firft. 

There are many cafes of this bottle^ fome 
of which I have mentioned in my letters, but 
they may be all explained (and indeed all 
other eledrical esq^eriments) by a due confix 
deration of the adionsof thefe two different 
powers, viz* That they are equally at trad- 
ed by all matter, and they equally attrad and 
condenieeach other into almoftan infenfible 
compafs when equal to each other ^ but 
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when unequal tp' eadi other, the ihcreafed 
power by its elaftic force expands into an 
feledric atmolphere, which atmofphere will 
repel any "power "" of the' fame kind, but 
equally attrad aiiy power of the different 
kmi; 'But, as I have explained this matter 
more' fully in my letters, 1 fhall r^fer to them. 
\ Except what I have faid in the Jollov/ing 
letters, Ivjd'ri^f find any one has attempted 
to fhewhow any eledric comes to' be t^xcited 
pr eledfffied • I mean to produce an eledric 
atmo'fphere, which is very eafily .explained 
pythe feparltidri of thefe twd'p8wers, by 
•leffening one and encreafing the other; as 
may be feen incledrifying the pane of glafs 
at both fides with the vitreous power,^by tlie 
excited wax; or at both fides with the re- 
finous power, by the excited glafs tube. In 
exciting eledrics thefe powers are never en- 
tirely leparated, but the leffened power ads 
inward to. the eledric, and the encreafed 
power ads , outward from the eledf ic with 
an extenfive atmofj)here.' For, when a large 
ftick of fealing-wax is a little warm atid weJi 
excited, J can eledrify a piece of bog-dgwn 
fulpended by filk witH the vitreous poWer, 
which ads inward to the wax; and agaih 
withdraw that poWer from the down, aftd 
leave it cledrified with the refinx)us power, 
which ads outward from the eledric, only 
by my niahner of touching the dovsrn wi:fh 
the wax 5' and a Ipedator mall icarcjsly ;pef- 
ceiye"^nj^ difference ill thewanher of totich^ 
ing'thfe'dowwith th^/wax. '•'■' 
- '■' ' I could 
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. I could produce numbers of ^xperhnerits; 
to, fhcw the co-exiftence of thefe different 
powers in all bodies, which every carefulex- 
pcrimenter muft eafily perceive ; but I be- 
lieve what I have faid is enough to (hew the 
infufficiency. of attempting to explain all the 
different attradlions and repulfions of eledri- 
city by one fingle medium or power. But 
iia difficulty remains in explaining them all 
by the adion of thefe different powers, when 
rightly underftood. * ^ : . 

. Mr. Franklin has afferted that glafs can- 
not receive eledricity at one fide, without 
parting with fo much of its natural fhare at 
t^e other fide. But this is demonftrably 
falfe, by the pane of glafs being eledrified 
equally at both fides with the vitreous pow- 
er, by the excited wax, or with the refihous 
power, by the excited glafs tube. Or, the 
Leyden bottle, fet on an eledrie fland, vdll 
be found to be eledrified at both fides with 
whatever power is thrown into it. 

Mr. Franklin has afferted, that when the 
Leyden bottle ia' charged, the power, it ads 
with in difcharging, is contained in. the 
glafs, and not in the non-eledrics withinfidd 
and withoutfide the bottle ; in which he is 
certainly miflaken ; for the different powers 
. in theinqn-eledrics are as much feparated in 
chargijng the-* bottle, as the powers in the 
glafs. ; and, therefore, in their reuniting, on 
the difcharging the bottle, they raufl add a 
force ;to the difchargp, proportioned to the 
^le<3rip powers contained in them ; and tiiat 
B 4 will 
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will be in proportion to their quantity of 
matter. Whicn may be eafily proved by 
putting a thin cx)ating infide and outfide the 
i>ottle, and filling another bottle of the fame 
fize with quick-iilver, or lead and water, 
and a coating outfide of three or four folds 
of illeet lead; the different force of thefe 
bottles will be ealily diftinguilbed on the dif- 
charge. . And this experiment I have tried ; 
and here I may obfcrve, that if Mr. Pranks 
Jins five eight-gallon jars had been filled with 
the moft denfe matter in the infide, and an 
equal quantity on the outfide, I think that 
they would have deprived any man of his 
life. 

I cannot forbear again exprefljing my fur- 
prize, that Mr. Franklin ftiould imagine that 
todies electrified negatively (as he terms it) 
fliould be without eledric atmofpheres, 
Mrhcn all experiments fhew the contrary. 
Eledrify a piece of infulated bog-down, with 
the refinous power, or negatively, and you'll 
findiall the fibres repelled in the fame man- 
ner as they are wiien eledrified with the vi- 
treous power, or pofitively, as he calls it : 
Or, eledkify the ftream of a fountain, nega- 
tively, and you'll fihd it difperfed into a very 
great number of fmall particles, in the very 
feme manner that it is when pofitively elec- 
trified. And from henc§ I made an artifici- 
al Ihower of rain, by eledrifying the finall 
ftrie^ms of two fountains with the different 
powers of eledrrcity, they were both dif^ 
perfiid into very minute particles , but by 

the 
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the attraction of the difFcient powers, thefc 
particles ran together at top^ and came down 
in heavy drops, like a heavy Ihower of rain. 
Mr, ISlo/iet^ when he talked of an effluence 
and affluence, was fo far right ; but as he 
knew not that it was an effluence of one 
power, and an affluence of the other 
power, it was impoffibie for him to explain 
the phaenomena of eledricity by his effluence 
and affluence of the fame power. That 
there is an effluence and an affluence, may 
be proved by many eSfperiments ; but I fhall 
only mention one. In one of my letters, I 
have mentioned the dancing of paper pup- 
pets between my table and a difh fufpended 
rrom the condu£lor: When yoo dry the 
head of one of thefe puppets^ the power 
thrown out from the condudor cannot enter 
that puppet fo freely, as the different pow* 
cr which is attraded from the table can en- 
ter at the feet, which are not fo dry ; and, 
therefore, there will be much more of the 
att faded power in the puppet, than of the 
power thrown out, and therefore this pup- 
pet will afccnd to the difli, and remain 
there j but reverfe this experiment by drying 
the feet and wetting the head, and the pup- 
pet wii! remain fixed to the table ; becaufc 
there is more of the repulfive power in the 
puppet than there is of the attraded power. 
But when there is retained in the puppet fo 
much more of the attraded power, as will 
balance the gravity of the puppet, than 
there is of the different power proceeding 

from 
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from thfe eondudor, the puppet will be fui?- 
pended bet vwen the difli and the table. And 
this may be'>eafil)r contrived in the fhape of 
the puppet 5 for the head, being round, dpes 
not admit ;the power xjoming put, fo eafiiy 
as tKe feet, being fharp, admit the. power 
gbing in. ■ This experiment^; with gold leaf^ 
has: he«n tried by Mr. Franklin^ and many 
othefft ; but they feem to be fltrangers: tlQ the 
cauie that^produocs this efFed; for I do not 
l(naw ajiy one who has. thoaaght of the 91:- 
traded -power goxng^into the leaf goldv &c. 
withotft wjhich it-would be inftantly repelled 
from the eleSrified body. ; For it is not bare, 
matter that is cithers attracted : on repelled in 
elettrical experiments ;. but the elediric pow- 
ers which are inherent or. iadhefive to that 
matter. But how thelc.different powers do 
attraft^ andr^ondenfe edch <)ther, or bow 
their atmofpheres become Tepulfive of the 
fame kind-^ I think, will not be readily dijP- 
cohered ^ any more than, the caufe of gravi- 
ty and attradion,: though the effeds aje 
evident in both. ,: r: '. :. :. - r 

I could 'go on to explain all the phaeno-* 
mena ariftng from ele<9xical experinxents 
(which I know of;) :but this would nece^a-n 
rilylead me into a gneit prolixity, and pre- 
vent the pleafure which- experimenters have 
in finding out thefe\di(coyeries ; in;which I 
thiilk they cannot meiefiwilhtJimph ^i^isuljtj? 
when .they full5rlconfidGr ;thc co-exiften<f.e of 
thefe different poRfeefy nv^ll/b^iea, ;aud.|heir 
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Ttianner of ading on'eachbtheiv and that 
they are equally' attraded by. all matter. 

It may now be expeded that I flrotild fay 
folncthing about the 'jrnedicinai ufe of theie 
powers; but that cannot be brought into'fb 
narrow a compafs as "many may -imagine. 
For, firft, a moderate knowledge of medir 
cine' is neceffary to know where th^ efreffits blf 
thefe powers mky do good or harm, p?^.; in 
ihaking palfeys, and inflammatory 4i*ie\ima- 
tifms, Sec. theyai;i?prejudicia:l/Ncxt, anaccu--' 
Tate*knowIedge of anatomy, elpecially" in pa- 
ralytic cafes; is vcrfntthimty i for,'asonefett 
of mufcles revivfe,^an eqtIaT iattentiori muft be 
had to their antagonift^,' or elffe contfadions 
will be formed, noteafily refol'vable afterward, 
And here an atctirate knowledge 'of the ac- 
tion of thele poWerS IS abfblutely neceffaryj 
to know how to condud them through the 
parts defigned. I was prefl!ed, by a very 
good phyfician, who was a patient of mine, 
and fully convinced of the amazing efFeds 
of thefe powers in his own cafe, and many 
other, cures which he faw me perform, to 
write fomething fyftematical on the curing 
of diforders by the eledric powers j and car- 
ried his comp\iments ib far, as to tell me, 
that if I let -that, knowledge die with me, 
that I fhould be* anrwerable for it m the 
other world. But I arifwered hi m , ' if fo, fo 
It muft be ; for that I was then fixtj-fix 
years off age,, which is* a time'mdnnatil.rally 
grow 'indolent,.'- etibpt'- they are^ wafme|:'in 
tneif purfiiits than 1 w5s; ' '''"• ■■•^" - - "'■ 
■ ' I may. 
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I may here oblervcj that fome gentlemen, 
very well verfed in ele(2rica! experiments, 
have publifhcd their difappointments in ap- 
plying eledricity to medicinal nfe. In the 
48th vol. of Phllof. Tranf. page 786, Dr. 
Cheney Hart attempted to cure a paralytic 
arm of a young girl, about fixteen ; but, oq 
bemg the fecond time eledrificd, fhe became 
univerfally paralytic 5 and when the additio- 
nal pahcy was removed by proper medicines | 
he tried eledrifying the Iccond time^ on 
which Ihe became univerfally paralytic agam, 
and even loft her voice and tongue, and 
with difficulty could fwalbw. This made 
the Dodor cautious in the farther ufe of 
cledricity. In the 50th. vol of Phiiof 
Tranfac. page 743, Dotaor William Waff on 
met with much the fame difappointment. In 
the fame voL Mr, Benjamin Franklin^ at page 
481, fays that he never knew any amend- 
ment in the paralytic patients, who applied 
to him, after the fifth day's trial ; but that 
th^y went home, and in a fhort time re- 
lapfed 

From the great amendment, which Mr. 
Franklin fays his patients had in five days 
time> I think they were all curable, if elec-- 
tri city had been properly underftood and ju- 
dicioufly applied. For, tho* I have cured a 
great number of paralytics, (except in a few 
recent cafes) I feldom knew fo great an 
amendment in five days. But fome have 
continued two, three, four and five months 
under cure, and have found Ibme amend- 
ment 
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meat every day ; and none of them ever re 
lapfcA I have cured fome^ whom I realiyl 
thought itwas impolFible to cure ; where thi 
limbs were wafted to ikin and bone, anc 
much contracted ♦ yet, from a continued ufel 
of eledlricity, the mnfcnlar flefti filled up,] 
and the limbs were reflored to their ftiU ufej 
I cured a young woman who was univer-1 
faliy paralytic, and had not the leaft powJ 
er of motion in any part but her head 
and neck; yet fhe was pcrfe£Hy cure 
and has fo remained for fome years paiVl 
Several paralytic patients, whom I cured ter 
or a dozen years ago, all remain pcrfe£ily1 
well ; as all that I have fmce cured alfo da 
I have now under cure an old gentleman^ 
between fixty and feventy, who loft his rigK^ 
iide, and his fpecch entirely, by a hemiple-J 
gia ; in a few weeks he has recovered the] 
ufe of his limbsj and in a great meafure hisi 
fpeech J and I think that he will be perfe£l-1 
ly cured in a little more time. I will men*j| 
tion one rheumatic cafe, becaufc I thinl 
it particular, Richard Seward was fifteen] 
years a cripple with the rheumatifm, and all 
parts of his body greatly contraded, that he] 
could Icarccly crawl about on crutches ; inl 
about five weeks, I reftored him the ufe of 
his limbs, fo that he could walk and run al- 
moft as well ds ever he could have done, an4j 
he has remained well for feven years paft. 

I have juft hinted fo much to fhew that 
the good effedls of eleftricity, in paralytic 
cafes, have been permanent; as indeed they^ 

have 
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have been in almoil: all the cafes, in which 
I haye tried eledricity ; but if I were to give 
an hiftprical account of all the cures I have 
perFormed, merely fey the pow^iprs of eledtri- 
city, it would make a pretty large book 3 I 
mull therefore here denft. 

As I have often. faid the eledriq powers 
condenfe each other, and have given fome 
expei;iments which I think fufficiently fhew 
that they do fo j yet it may not be amifs to 
add, a few more experiments to make it 
more evident to others. 

Take two panes of cfean fafh glals, which 
will lie evenly on each other ^ place afheet of 
papep,:, folded h'ke a letter, on your table; 
place. the two panes on the paper; and a like 
paper on the upper pane;, then take a large 
glafs tube excited, and roll your tube over the 
upper..paper ; repeajt^the exciting, and rolling 
the tube five, or fix times ; at the laft rolling 
take up vour panes^ upper paper and tube to- 
geffier,? and immediate^ offthe tube and 

uppei paper ;. then tring^the two panes, joined 
together, to a piece of bog-down iufpendedfey 
fil^ ; you will find the panes, thus joined, have 
but vAiy Uttle 'eSc£i on the down ; but fepa- 
rate the. panes, and each pane will be flirongly 
ehOxiSicd, the upper pane with th6* vitreous 
power on both fides, and the under.pane with 
the reljijous power on both fides : touch the 
down with either pane, and it will be repel- 
led l>y,^liat and attraded by the other. Place 
your panes together, as at firft, aiidyou v^ill 
i6ihd that the powers condenfe each otJi6r, f6 
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as to have but little effed on the down j bv. < 
as you feparate the panes you will lind li:.; 
different powers to a£t as before. The panes, 
if they lie in contad with each other and 
are highly eledrified, will ftick together by 
their mutual attradion, and feparate with a 
fnap. If this experiment is made on a pewter 
plate placed on a glafs ftand, you will find that 
the powers have changed place through the 
whole ; the vitreous power of the tube attrad-; 
ing part of the refinous power from the firft 
glafs, and adding part of its own vitreous pow-* 
er to the glafs ^ by which meaas the glafs 
becomes eledrified with the vitrepus power ^ 
which vitreous power repels the vitreous 
power of the under gl^fs into the paper and 
plate, andattrads the refinous power from 
thepaper and plate into the under glafs j and 
t|ius the under glaffr is eledrified wfth the 
rejlnous ppwer, and' the plate with the vi- 
treous power. A due confideration of this 
experiment may explain all the tranfadions 
of the eledric powers. For in exciting any 
eledric the r^bb^r always draws off as much 
of one power as it adds of the other, and is 
therefore always eledrified with a power 
contrary to the encreafed power, of the exci-^ 
ted eledric: and when an excited eledric 
cle(3:rifies an infpjated non-eledric, it draws 
as much of one power from it as, it gives of 
the other j and therefcyre.is itfelf as much 
uneledrifie4, as it ei^edrijfics the non ele6^ic> 
:And ihuSifbis- .fjjfuge gocs,OA.tilLtbe pou> 

;flQfi-eIedrics is done almou inftantaneouliy. 

As 
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\s I have faid that the magnetic pow- 
ers aQ by the lame laws as the eledric pow- 
ers do, (exfJept that they do not change place 
from magnet to magnet, as the eledric 
powers do from one body to another -J this 
may be feen by placing two artificial mag- 
nets fide by fide, with the north and fouth 
pole joined together ; in which pofition the 
powers attrad and condenfe each other, fo 
as to have but little effedl on any iron appli- 
ed to them. Apply two large magnets, fo 
placed to a fmall key, and they will not 
take it up ; but feparate them but half an 
inch, and they will take it up j but when 
you clofe the magnets the key drops from 
them ; which fhews that the powers then 
condenfe each other. 

To fhew that while there is an efflux of 
one power of eledh-icity, there is alfo an af- 
flux of the other power of eledricity, when 
any non^eleftric matter is placed fo near and 
in fijch circumftances as that it can be drawn 
therefrom. Take a (harp pointed needle 
four or five inches long, fupported on a point 
like a compafs needle, and turn half an inch 
of each point at right angles with the (hank, 
but contrary to each other, and paralipl to 
the horizon. This needle, when placed 
upon the condudlor while the wheel is turn- 
ing, will circulate with great velocity, but 
always from the points, becaufe the elec- 
tric fire flymg off from the points aSs forci- 
bly on the air, and is coptfequcntly re-aded 
on. yrhich occafions thismotioil." Bti^-h6ld 
■ -•■•' ■■■■-■■ -■-^- ■ - ■ ^ -Ms 



PREFACE. xxxiii 

this needle three or four inches under the 
condu(^or, and it will turn in the fame man- 
ner, by a ftream of eledricity, of a contrary 
power to that thrown off from the conduc- 
tor, which is drawn in from you, and de- 
livered from the points of the needle to the 
conductor. Let this needle be placed on a 
glafs Hand at the fame diftance under the 
condudor, and it will not move, becaufe 
no eledricity can be drawn through it j 
but hold a pin within an inch of the non- 
elediric pedeftdl, and the needle will im- 
mediately begin to turn ; a fufHcient quan- 
tity of electricity being drawn from you- 
through the pin. 

This ftream of a contrary power from all 
pointed or fmall wires held in the hand, and 
in the atmofphere of the conductor, while 
the whe«l is turning, is evident; but placed 
on, or in cledrics the cfFed ceafes. 

In my letters I have faid that the fphere 
of adivity of the eledlric powers is increafed 
by heat ; which may require fome explana- 
tion, and is very neceffary to be underftood 
in the rarefadion i nd condenfation of va- 
pour, &c. and even of the air ; for it is evi- 
dent that every particle of the air is attend- 
ed by the eledric powers ; becaufe we can^ 
eledrify the air with which ever power we 
pleafe, and that either power can be drawn 
from the air in many experiments. From 
hence many properties of the air maybe ex- 
plained J viz. its eledlricity, power of re- 

C % frading 
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Framing light, conveying ixmnds, entering 
hitp dcnfer fluids, &c. which I (hall not now 
Undertake. When I fay that heat increafes 
th^fe powers, I do not mean that heat fe- 
parates or excites them to attrad and repel 
other bodies by an exchange of powers ; as 
I have expkined that all eleftrifyihg is per- 
formed J but that heat dilates and expands 
them by rehdcring them lefs denfe, and con- 
fcquendy more extenfivc in themfelves. 
This is evident to nie in many experiments, 
but if I were to recite them all I may get 
beyond the bounds of my readers patience. 
Take a glais tube and warm it well by the 
fire, and when excited by fridion, bring it 
under a piece of bog-down liifpended by 
filk, at the diftance of two or three inches, 
and then touch the down at the top with 
yo6r finger, and withdraw the fftger and 
tube at one time, the down will be ftrongly 
• eledrified with the refinous power j then 
ftrike your tube up againft the down, you 
will find the down will flick clofe into the 
tube, and the fibres rife one by one flowly 
till the down becomes eledrified with the 
vitreous power, and is confequently repelled 
from the tube. But try this experiment 
with a tube quite cold, and you cannot ea- 
fily make the down flick to it ^ which fhews 
that the refinous power, which afts inward 
to the tube, is much more dilated when the 
tube is hot, than when the tube is cold. 
This ejtperiment may be better tried With 
a pane of glafs. 

I believe 
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I believe that it is unneceflary to fay that 
t;he r?irefa£tion of vapour, &c. muft follow 
when thejTe powers are dilated by lieat, or a 
ijQndenfation when they are cpntrai^ed by 
cold ; fince it is evident that the particles of 
yappur, &c. are kept at a diftance by thefe 
powers. But this explains a matter which I 
think has hitherto lain in the dark, viz. The 
«anfe of rarefaftion in vapour, &c. by he;at, 
..aiid cpndenjttion by cold. And may alfo 
explain how vapours may afcend in a hot 
4d?y, and defcend in dew in the copl pf the 
tiypning and at night, without afiy exphange 
of the ele^firic powers in the particles of dew. 
And fipay ,alfo explain niany othpr things, 
.Xpo prolix to enter ypon in this place, 

.since electricity does really confift of two 
..different diftind elaftic mediums or powers, 
which co-exift in all bodies, and ad in tlje 
xp^nner which I have fet forth in the fol- 
lowing tra^s ; aflid that Mr. Ftaklin and all 
Jiis followers, continue to attempt to e?cpl2Mn 
the effeds of elcdricity by one nngle power ; 
I muft beg leave to examine Mr. Frankjfn's 
pret^niion to the great honour which he has 
received for dilcoveri/ig thecaiife ,of thun- 
der ; which r claim as due to me. For if 
eledricity confifts of two different powers, it 
is impqlCble to explain the effects by one 
power ; and if ele^ricity is the caul^ of 
thunder, it is as impoflible to explain tl^at 
caufe without ^n accurate koowledge .of 
..eledjricity. 

C 2 I have 



xxxvi PREFACE. 

I have already Ihewn that Mr. Franklins 
principles are faHible and infbfficient, and 
far from being founded on that evident truth 
which ought to conffitute principles ; and 
that his opipions and affertions, about the 
operations of eledricily in and on glafs, are 
demonftrably falfe , and that his whole doc- 
trine of ^ledricity depends upon the adion 
of one fingle medium or power, which ne- 
ver can explain the phaenomena which arife 
from electrical experiments. 

In his attempt to explain the caufe of 
thunder, he fays that clouds arifing from the 
fea are highly eledrified, but thaj: clouds 
arifing from. the land are but little eledrifi- 
ed ; but furely his method of coUedling elec- 
tricity (as he terms it) to eledrify vapour 
arifing from the fea, is a very extraordinary 
one. 

He fays, the ocean is a compound of wa- 
ter, a non-eledric, and fait, an eledhric perfe. 
When there is a friction among the parts 
near the furface, the eledric fire is colledejl 
from the parts below. 

I believe that every one verfed in eledri- 
cal experiments i^ufl think this notion ab- 
furd, and unworthy of {o ingenious a man , 
though it is the bafis of his hypothefis. For 
I am certain that eledricity never was exci- 
ted by whirling a glafs globe in atub of wa- 
ter. As to Jhis opinion about the afcent of 
vapour ; he fuppofes that the particles of va- 
pour iare attached to the particles of air, 

and 
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and that they afcend by that means ; in 
which 1 think that he is entirely miftaken. 
For, if water, which is a thoufand times 
heavier than air, be joined to air, it will cer- 
tainly make the mixed heavier thr^n the cir- 
cumambient air J and therefore the air muft 
rather defcend with the water, than the wa- 
ter afcend with the air. Every old woman, 
who has made pickle, knows that an egg 
will fink in clean 'water ; and that, when a 
quantity of fait is diflblved in the water, 
the egg will fwim. And this may ferve as 
an anfwer to a late treatife, where the au- 
thor, from a folution of metals in proper 
menftrua, would prove that a folution of 
water in air, is the caufe of the afcent of 
vapour, &c. v 

I now find from Mr. Priejilefs hiftory of 
eledricity, that an analogy bQt?reen lightning 
and eledricity, was very eafflw^. thought of, 
even before Mr. Gregg* s time,' and very often 
fince his time. If Mr. Franklin had any hint 
of fuch a conjeiShire, his propofed method of 
proving the truth thereof was very rational. 
For if eledricity was the caufe of thunder, 
the only place he could fearch for it, muft 
be in the clouds ^ and from his acquaintance 
with eledrical experiments he muft have 
known that metallic rods were the beft con- 
du£tprs of the eledric power; and there- 
fore^ >by placing fuch rods upon eledrics, as 
near the clouds as poffible, was a probable 
method of trying whethet. fiich.rods would 
be affeded by eledricity. 
' ' . C 3 But 
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Btit this experiment, propofed by Mr. 
Franklin, was firft tried by Mr. U Alibdrd^ 
Mr. Dehor, Mx. Le Monnier, and the Abbe 
tJolUt, and others in France, arid by others; 
in different places • but, to the prefent time, 
lidther Mr. Franklin, nor any of thefe ex^ 
perimenters have Ihewn ho<v thefe metallic 
rods became eledrified, or h6W eledricity 
could be the caufe of thunder. Nor can thii^' 
ifiatter ever be explai|ied, by thefe who ftip- 
pofe that eledricity confifts of but' one fiiiglc 
elaffic medium pr power. 

That jpledricity may be fonnd in the 
cldtids, is certain j for it attends all the liiat-r 
t^i in nature, which we ate acquainted with j^ 
and, that the clbuds may eledlrify ifon rods, 
&c. in near approach to them, and placed' 
upon eledrics, is true ; but this is far from 
fhewing, proving, or explaining that eledri- 
city iis the caufe of thunder. Fof, if only a 
communication of efedrieity frohi ohe body 
tb another can be laid t<? be the caiife of 
thtindcr, it may be faid that the efedricity of 
the human body is the eatlfe of thunder ; as 
it win elcdrify other matters; Witnefs Mr. 
Syfnnier'i black and white ftockihg?. There- 
fore, a difcove'ry that the clouds are eleftri- 
ficd, is not a difcoyery pf the caufe pf thyin- 
der ; nor can it be explained how elediricify 
in thie clouds can be the caufe pf thunder, l>y 
any thing which Mf . Frdnklin, Or others have 
faid about pofitive and negative eledricity, 
of a plus and minu^ of the lame power, or 
that glafs throws out this poWer, and tha;t 

wax, 



P R E F A C R xxi?ix 

wax, refins, and fulphur, &c. drink it in-, 
nor by any thing Mr. Franklin has faid about 
charging, or difcharging the Leyden bottle, 
.where he fuppofes that as one fide of the 
bottle. ttcQfVGS^ eledricity, the other fide parts 
with an equal quantity ^ and, when a com- 
munication is made between the fides, that 
the emptied fide greedily drinks up the 
abounding eledricity from the other fide. 
Suppofing this docirine to be true, I afli any 
thinking man, how he can from thence prove 
that eledricity in the clouds can be the caufe 
of thunder? For, thq' the Ley den bottle gives 
the ftrongeft indication of an analogy between 
eledaicity and lightning, yet there are not 
any bottles, or ^afs, m the douds, to produce 
this efFed, by having one fide filled and the 
other emptied. And Mr. Franklin afiTerts, 
that the power of the Ley den bottle is lodged 
in the giafs, and not in the non-eledrics 
within and without the bottle. How, then, 
does his increafing the force of this bottle, by 
adding a number of bottles together, give us 
any proof that elcdricity in the clouds is the 
caufe of thunder ? Or, if eledricity is but 
one fingle medium or power, as he aflerts, 
by vs^hat known principle of motion is that 
power put into adion? Or, what is the 
manner of that adion, to produce thunder? 
I could eafily take Mr. Franklin!^ dodrine 
of eledricity to pieces, and ihew that it is 
impoflible, from the whole, or any part there- 
of, to prove that electricity is the caufe of 
thunder 5 but I believe that it is fufiicient to 
C 4 fay 
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lay that he has .never thought of two difFeir- 
ent diftind powers exifting in eledncity, or 
their co-exiftence in all bodies, or their man- 
ner of ading on each other ; which all ex- 
periments fo clearly demonftratc, that I am 
furprized that fuch an ingenious man, after 
all his experiments could have miffed this 
difcovery ; without which it is impoffible to 
explain the caufe of thunder ; or any efied 
arifing from electrical experiments. 

Mr. Franklin's metallic rods, placed from 
the top of high buildings to the earth, may 
probably prevent the injuries of thunder, by 
conducing the electricity of the cloud to the 
earth ; but as h? feems ignorant that an 
equal quantity of a different power of elec-r 
tricity muft be conduded from the earth to 
the cloud to produce thunder, it fhews that 
he is not fully acquainted with the ufe of thefe 
rods, or the caufe of thunder j for the eledric 
powers are never rendered vifible, except in 
their paffing. from one body to another, in 
.oppofition to each other ; when they cour 
denfe each other into the form of flame, 
and perform many of the effeds of fire, but 
more inftantaneoufly than any fire which we 
are acquainted wi^ih. And I am really furr: 
prifed to find that fiich a number of ingeni-^ 
ous men, after a courfe of experiments for 
io many years, have not difcovered the co- 
exiftence of thefe different powers of eledri^ 
cfty in all bodies, and their manner of ading 
on each other. Without which knowledge 
it is impofllble fully to explain any effect ari- 
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ifing from eledrical experiments, particijlarly . 
the moft forcible ones, fuch as thunder j 
for thefe are caufed by the great attradion 
and condenfation of thfe different powers in 
paffing in oppofition to each other from one 
body to another. And if it be duly confi- 
.dered tljat in all excitation and communica^ 
tion of elecjiricity, there muft be a rccipro^ 
.cal eijcchange of the different powers to each 
body; it will explain all the phaenomenaof 
;dedricity which I know of And to thi$ 
fhort/ule have J rqduced it, after all that has 
been faid about it. For the rubber takes as 
xnxfch of one power from the eledric, as it 
^ives of the other, j by which means the rub - 
ber and eledric becpme equally eledrified 
with the different powers. And the fame 
exchange is made in all communication of 
eledricity. 

Mr. Franklin and all his followers were 
led into error about the impermeability of 
glafe, and the manner of charging a bottle, 
hy his obferving that when a Ipark was ta- 
ken into the bottle, an equal fpark may be 
jtaken from the outfide ; which made him 
•imagine that there was Ibme flratijm in the 
middle of the glafs, which prevented the paf- 
fage of eledricity, and that as one fide was 
filled the other fide was emptied ; and that 
when a commpnication was made between 
, the fides, the emptied fide greedily drank 
up the redudancy of/ the filled fide. But had 
jbe known of the two powers, and the rule J 
have now given for their changing from bo- 

. dy 
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dy to body, he rauft know that when a ipark 
of the vitreous power is taken into the bat- 
tle, an equal quantity of the refinous pow- 
er goes from the infide of the bottle to the 
condudior j by which means the bottle Ss 
eledirified with the vitreous power j but 
when you apply a non-eledric to the out- 
fide of the bottle, part of the vitreous power 
goes to the non-eledric in exchange for an 
equal quantity of the refinpus power drawn 
to the outfide of the bottle, which refinous 
power is held there by the attradion of the 
vitreous power on the infide of the bottle. 
And thus this exchange of powers goes on as 
far as the powers can be feparated between 
the globe and cli(hion. 

Place a charged bottle upon an eledric 
ftand, and let a piece of bog-down, or cork 
ball, &c. fufpended by filk hang againft the 
outfide of the bottle ; when you touch the 
outfide with a finger, the down, &c. remain 
quiet by the fide of the bottle ; but then 
touch the top of the bottle and the down 
flies QfF ftrongly eledrified with the refinous 
power J and thus you may go on for a great 
ijumber of times to alter the balance of the 
powers withinfide and withoutfide the bottle, 
by alternately touching the top and bottom. 
Nor can Mr. Franklin or any gentleman fup- 
pofe that it is the return of his plus or pofi- 
tive power to the emptied pores of the bot- 
tle, which deftrifies the down minus or ne- 
gatively ? But the truth is, that when ytm 

touch 



P R E P A C B. diii 

ioiich'tKe top yoU take a IJsark of the vitrie- 
otis power from ttie ini5de^ and in exchange 
give as much of the refirious power to the in- 
«de J whiqh leffens tlfe attraSion of the vi- 
treous power withinfide the bottle, which 
leaves the refisous withoutfide in greater 
quantity flian the vitreous withinfide, and 
cohfequently at liberty to exchange powers 
with any ribn-etedric in cdnfafl with it ^ 
and thus the dbwft, &c. become eledrified 
with the refinbus ix)Wer. Or take twoflieets 
jbf paper folded like large letters, and place 
them upon your table^ with apaiieof clean 
well dried glafs on each paper ^ then take a 
Jarge glafs fube^ weir excited, and roll it 
x)ver one of the panes, then take up the 
paiie and tube together, and inftantly with- 
draw the tube ^ you will find that pane 
ftrongly eledtrified at both fides with the re- 
finpus power ; or negatively and minus, ac- 
cording to Mr. Franklin's terms j which he 
fays is a thing that cannot be done. See his 
letters, printed byi?. Cbw, page 71,72. fecond 
edition. Repeat this operation, and while 
your pane is eledlrified with the refinouspow- 
er, lay it on the other pane for four or five fe- 
cbnds, then take up your panes together, and 
then feparate them ; you will find the firft 
pane ftill eledrified with the refinous power, 
or minus, andtheotherpanceledrified, at both 
fides with the vitreous power, or plus. Now if 
Mr. FrqnkliUy or any other man, can frame or 

ftrain 



xliv PREFACE. 

ftrain an hypothefis toexplain^ by theadion of 
one finde power, how a body, di veiled of its 
natural fhare of that power, can give ano- 
ther body a fuper-natural or additional fhare 
of the fame power ; I think they will ovej- 
fet all the rules of reafoning which I know 
of J for I think it is a confirmed maxim, that 
no body, can give that, which it has riot. 
But this matter is eafily explained by the 
dodrine I have all along given ; the firft 
pane, havmg a greater quantity of the refin- 
ous power, repels the refinoUs power from 
the fecond pane, to the nbn-eledric under 
it, and attr^ds an equal quantity of the vi- 
treous power from the non-eledric into the 
pane ; by which means that panp has an en- 
creafed uiare of the vitreous power, which 
ehcreafed power will, by its own elaftic force, 
expand itielf into an e3i:tenlive atmofphere, 
and therefore the pane will be eledrified by 
that power. 

Some gentlemen I think have reafoned 
themfelves out of their ferilcs, and denied 
the exiftence of leledric atmoipheres, and faid 
that Mr. Franklin's dodrine would do bet- 
ter without them. But I. would afk thefe 
gentlemen a civil queftion, whether it is 
mere inanity which knocks down fteeples 
and towers, rends trees, tears up the earth, 
kills men and cattle, fets places^on Are, &c. 
or I might fhorten the queftion byafking 
how mere inanity ot nothing can ad? but 
this would be a dilpute about nothing. 
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If gentlemen had been content to confine 
' themfelves t6 fads, 1 mean fuch efFeds as 
are evident to our fenfes, I think that they 
muft have necefTarily difcoveredthe exiftence 
and co-exillence of thefe different powers in 
all bodies, and their manner of ading on 
each other, and their being aded on by all 
matter ; which would have prevented their 
running into /uch vague cdnjedures and 
ftrange ftrained hypothefes to explain 
thefe effeds by a fingle medium or power ; 
while It is felf-evident that two different 
mediums or powers do really exifl. 

If what I have faid already is not fuffici- 
ent to prove the exiflence and manner of ad- 
ing of thefe different powers, I fhall always 
be ready to give any farther explanation, in 
my power, to any unprejudiced enquirer, 
who thinks it worth the while to apply to me 
about what he thinks doubtful. 

In one of my letters I have confefTed how 
flendcr an acquaintance I had with eledrici- 
ty, when I wrote an hypothefis to fhew the 
caufe of thunder ; for that 1 had never read 
a line or converfed with any one on, or 
about eledricity ; but that hypothefis, and 
another on the afcent of vapour, &c. being 
accepted by the Royal Society ; and the on- 
ly one that flands recorded in the Philos. 
Trans, and, as far as I can yet judge, ascor- 
red as any thing publifhed on that fubjcd ; 
as far as eledricity was then underflood, or 
from any thing I have fince feen publifhed 

about 
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about it < I was encouraged to apply myfelf' 

£> eleQrical experiments, aqd to write thefol- 
wing tracts 5 in which! think that I have 
demonftr^ed that eledricity is the caufe of 
thunder, as far as the nature of the proofs 
can poffibly admit j and havegiven a clear and 
eafy dodrine of electricity and magnetifm^ 
which will fully explain all the efFeds, which 
I know of either. 1 have often fince feen and 
ihewn, to geritlemen in coifipany with me^ 
clouds approaching each other with an en- 
creaied velocity^ by their mutual attradioriy 
and could foretell to them, to a few feconds, 
when the flafh would happen. 

it would be an endlefs taik to confute all 
the falfe reafonings, and milapplied experi- 
ments which I have feen publiflied about 
eiedricity 5 and therefore I muft here dcfift. 

But, as I have objededtofome of the prin- 
cipal writers on eledricity, I fuppofe that 
their partifans will objed to what I have 
wrote; but I. (hall not trouble my felf with a 
reply, 'till I meet with fomething more expli- 
cit and intell;igible on eledricity, than any 
thing which I have yet met with. 

I readily grant that they may objed to 
my manner of writing j becaufe I never took 
a note of what I intended to fay, nor ever 
ftrack out a line which I did write on that fub- 
jed ; except a few in the beginning, where I 
had faid that eledricity may be the aether of 
Sir Jfaac Newton^ before I was fufEciently in- 

formpd 
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formed to fhew how it may anfwer his pur- 
I^Mfes. I know that fome gentlemen have 
taken the charaiSleriftics ofhis«ther frdma 
late writing of that great man j where he^en- 
deavours to make it the caufe of gravity 5 but 
I have (hewn, in my letters, that fuch an 
iarther, as he there fuppofed, could not have 
anfwered any of his purpofes. I now think 
that the electric powers, when properly un- 
derflood, will appear to be that fubtile me- 
^dium which fopervades the furfaces of all bo- 
dies, and will be found fufficient for the ye- 
fleding and refra^ing of light, and more fit- 
led for that purpofe, than any medium Sir 
Ifixac Newton could have pofiibly fuppofed ; 
ifor it was not poffible for the then known 
powers of nature, or laws of motion, to fup- 
'pQfCt the exiftence of two fuch fubtile claftic 
mediums or powers, a£ling in the manner 
^hich they do on each other, and their be- 
ing equally aded oft by all matter, *till this 
icnowlcdge was deduced from their effeCls 5 
which in his time were very little known ; 
and to the prefent (by all I have feen pub- 
lifb^) but very little underftood. 

A^to the matter of what I have wrote, it 
appears true to me, and I believe will do (6^ 
to any unprejudiced reader, who will give 
hitrtlelf the trouble diligefttty to enquire in- 
to it. 

IVfyreafons for publifhing thefe papers are, 
in tftofirft place, that they will fav^a gfeat 
deal of trbtibte to thofe who have a mind to 

enquire 
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enquire into the eledric powers, and theiV 
general laws of adtion ; and then to appeal 
to the unprejudiced part of mankind, whe- 
ther thole gentlemen of the Royal Society, 
who call themfelves eledricians, have done 
themfelves honour, or me juftice, in fup- 
preffing, and not pubhfhmg thefe trads, 
which were addreffed to the Royal So- 
ciety. By which means, they have given- 
Mr. Priejiley^ one of their own fellows, an 
opportunity of flealing my dodrine, and 
making it his own, by way of hypothefis, in 
his hiftory of the prefent ftate of electricity • 
though it is plain, from what he wrote^ pre- 
ceding and confequent to it, that he did not 
underftand it ; which I could eafily point out 
through the whole. ' I hey have alfo defraud- 
ed me of the credit juftly due to me, for the 
difcoveryand full explanation of the caufeof 
thunder ; and for a clear and eafy dodrine of 
eledricity and magnetifm, &c. as contained 
in thofe trads. The truth of which dodrine 
has been verified to me by a very great num- 
ber of experiments, and a continued applica- 
tion of the- eledric powers to various purpo- 
les, for many years ; particularly in medici- 
nal ufe ; by which I have performed many 
cures in paral3rtic cafes, which our phyficians 
here thought miraculous j and, in truth, they 
appeared to me ii;i the fame light ; if a mira- 
cle be that, which is above our knowledge of 
the powers of nature. I know that miracles 
have been defined to be above or contrary to 

the 
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the laws of nature j but I think that 
nothing can be above or contrary to thefe 
laws, which were eftablifhed invariable, by a 
Being of infinite Power, Wifdpm and Good- 
nefi to hi5 creatures. 

Ufmore^ in Ireland^ 1769- 



*^* Thefe papers are not to be confiderod 
as one work, but as the gradual invention of 
the author, as tjhey are all his own ; for eve- 
ry body was then fond of being firft to pub- 
lifh their new difcoveries in this fcience of 
dedricity. 
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LETTER i 




Gentlemen, 



Li/more^ 20th Sept. 1 7 5 1 , 



TH E great eft men of moft ages having 
thought it worth the while to enquire 
what was the caufe of thunder, and the 
world feeming to acquiefce in an hypothefis 
fnbfcribed by forne great modern names 5 it 
muft appear prefuraptuous in me, to olFer 
you fome thoughts for a theory intirely new, 
(at leaft it is fo to me) without I can fiiew 
D 2 that 
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that the fnrmer hypothibs are ill grouiidcd, 
astd Ikr Ifom being fatisfa^ory. In order to 
#hich I ihali only objed to the &tcft (to 
avoid proiildty) wJiich now has the geneml 
c&nfent. 

I think the bafis that thishypothcfis Hands 
on, is the authors affuming an analogy be- 
tween thunder and fired cunpowder 5 and then 
proviiig'tHia)t ihere ^re jSulphuVe^us ahd nfitrous 
particles in the air, they leave them to take 
fire by fermentation or fbme other accident, 
and from thence to form thunder. 

f irft, the anahjgy is not juft j for there is 
not any thing fimilar to thunder in fired gun- 
powder, except the noife, Whicji may be 
Ihewn from the diflferent diredion of their 
fire, and tbek very different cffcds. 

Fired gunpowder ads, from a center to a 
circumference, with equal force at equal dis- 
tance every way, by propelling the circum- 
ambient air by the explofion it makes. The 
fire of thunder ads in redilinear angles (as I 
have feen,^ and as anybody may who will ob- 
ferve it) with fbch fut^ile anddiftind efieds, 
as cannot be explained or imitated ,l?ythe^firc 
of gunpowder/ The hiftory of which efTcds 
is too Weil known to need a repetition here. 

I fhall go oil to fhew fome inluperible dit"- 
"ficulties in the formation and firing this lub- 
■pofed aerial gunpowder. And fiiS I think it 
inconceivable that the iiilphureous and nitrous 
piarticles iOhould coalefce with fome other tin- 
known third hbisjy, in the place of cliarcoal, 
in fuch exad proportion as is neceflkry to 

" make 
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make gunpowder of any pcrfedlion, and tg 
form a body compad enough to equal the noif^. 
of thunder, when fired m the open am Fof] 
fuch a body muil neceffariiy defceiid by iti] 
own gravity long betbre it arrives to a bulk 
fufficient for the purpofe. And fecondly, 1 think^ 
it contradictory to all experience, that fuch 9] 
coalifion of nitrous particles fhould ever hap^l 
pen in the con?mon feat of thunder; which 13 
in the moft collected fhowcrs which defcend y 
for there the nitrous particles muft beabfortHJ 
ed and diflipatcd in the water ^ in whicl|| 
ftate I think it impoffible for them to take fire* 

Thcfc and many other confiderations (too 
prolix for the compafs of a letter) induced 
me to fearch for fomc other caufe of thunder, 
which I think I hive difcovered in that firfti 
which is made apparent in electrical experi- 
ments. 

This fire pervades and adherer to moft bo- 
dies, while it flies and cannot be brought to 
mix with fome particular bodies, I Ihallhere 
only mention two ^ air which it flies andl 
ihuns, and water which it more intimately 
pervades* than almoft any other body. I muft 
alio obferve that this fire does not only per- 
vade bodies, but that it fur rounds and covers 
them to a certam diftance from their fuper- 
ficies in proportion to the liate of its adivi- 
ty i which is encreafcd by heat And that 
when it is artificially or accidentally protruded 
upon any body beyond its natural affe^ion, 
it will fly off to the next approacliing body, 
wjijjpjii is not fo much impregnated with this 
D 3 fircj 
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fire ; and when it departs in any confidetable 
quantity, it makes a confiderable noife oi^ 
crack. All which is demonftrated by eledri- 
cal experiments. 

Now to fhew that this fire is the real caufe 
of thunder, we need only confider it attend- 
ing every veficle of humid vapour rifing 
into the atmofphere, and covering its fuper- 
ficies to a certain depth, which I think it 
muft certainly do. I Ihall not here focak my 
opinion how far this fire is the caule of va- 
pours afcending, becaufe I fhall trouble you 
with that hereafter. 
' Having got the vapour aloft attended by 
this fife, witnout affigning any caufe for its 
albent, fo without affigning any caufe for its 
defcent, 1 fhall let it come down as ufual, 
which is in drops much larger than the vefi- 
cles in which it afcended. Now in the coa- 
lifion to form thefe drops, we mufl confidejr 
what becomes of our fire j for the furface of 
thele larger drops increafmg only as the 
Ixjaares, but their folids as the cubes of their 
diameters, the fire which furrounded the fu- 
perficies of the veficles muft be protruded 
to a much gt'eater diftance from the fuperfi- 
cies of the Jarger drops, and by that means 
made more in proportion to the larger drops 
than its natural affedion would have made 
it join them with, and confequently rendered 
more apt to fiy off to the next approaching 
or af)proached body, not fo fully ijiipregnated 
by this fire. 

J have 



I have obferved before that the conftant 
feat of thunder is in thofe clouds which are 
moft compad of humid vapour, and which 
defcend in theheavicft fhowers, and that gor 
ncrally in warm weather, when the adjacent 
atmofphere is ferene , fo that the humid va- 
pours are almoft all^olleded into this chain 
of clouds, where according to the compactions 
there will be a body of this fire colleded (rea- 
dy to fly off) fufiicient to perform the greateft 
efFeds of thunder. Which may be cafily 
computed from the force of cledrical experi- 
ments ; where the fmallefl portion of this fire, 
flying off from an eledlrified body, makes an 
audible crack, and is able to give a confider*- 
able Ihock. What then muft be the force of 
this fire when it is fo coUeded as to break 
from a cloud in a body of fire two or three 
hundred yards in length f which I have of- 
ten fcen. 

Now fome of thefe clouds coalefcing in their 
defcent, and the drops increafingin their mag- 
nitude, there is a vaft body of this fire col- 
leded more than what would naturally ad- 
here to thefe drops and their furfaces , which 
being rendered more adive in its vibrations 
by the heat of the k^wer part of the atmof- 
phere, the fphere of its afie^dtion (pardon the 
word, for I have no other) is alfo increafed in 
proportion to the body of fire^ which enables 
it to flyoff'to clouds (not Co much impregna- 
ted) at aconfiderable diftance, with that vio- 
lent crack, fo much taken notice of, tho* it 
is/ar &Gm bdng the moft wonderful of its 
K.. D4 effeds; 
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tSbm ; fh^dil6Jnflti6ftce i>f w)llfcli *fe often 
haprilly efcSp6^ by this bdtl/fe beiflg dilllpated 
by the heat ?^ ttie lower Atmofjihere, bdfot^ 
it cdiii^ withifi the fphere of Its affedlioli for 
hod'm oh tKc ftii^fSce of the earth. 

There is a fubffe^ufent rambling noife h^&rd 
aFtiJr the fitft cr^G^kotcfatUs 6f thunder^ for 
this lite does not all break off from one point) 
which has Ufe^rt takfen fiotlfcfedf and oddljrac-* 
fcbunted for j biit I think it neithet is or can 
be more thin echoes from adjacent clotids, 
whicih at this time are generally denfe enoiigll 
for that purpofe ; stid the noife |mwing fain- 
ter in pro|>ortion to the times of its being re- 
turned, I think fufficiently proves it. 

As tb the fiibtile effetis of thunder, t Hiall 
leave you to compare them with thofe of elte- 
tricity^ only allowing for the different f6tt^ 
of fire, which k fo much greater irt thnridef 
than can poffibly be procured from artificial 
experiments ; ^tiA I believe the analogy will 
plainly appear, I fhall only hint that Where 
one body has been injured by thunder, and 
another (tho* in contail with it) has remained 
untouched, that the latter will be found t<y 
be of that kind which eleftrical fire will not 
join with, 

I muft beg you will let me know w hether 
this theory is worth your acceptance, for I 
fear that I am like a fond mothers blind to the 
imperfections of my own child. I have dand- 
led this opinion thefe eighteen months part, 
ftill JlearJnp; to lay it before you. And ndw in- 
ftead of feeing its defeftSj I begiti to fancy 

that 



that it has the face of truth and demonflrali- 
on. If you think this diicovery worth the 
purfxiit, I fiiall venture to trouble you here- 
after \vith fome farther attempts, to fhew that 
this fire is a moBi confiderable agent in na- 
ture. 

Firft, that the afcent of vapour and exhal- 
ation is principally owing to it^ and that our 
atmofphere by that means is kept ipore homo- 
gcneal than is generally fappofed, and fitter 
for refpirfttion, vifion, &a and that clouds O! 
heterogeneous mattery are kept fufpended at*^ 
their ufual height merely by this fire. 

Secondly, I fhall prove that this fire is the 
caufeof reflcdionj refra<3:ion, and inflexion 
of light- 
thirdly, I fliall endeavour to fhew that this 
fire is the cauie of that fecondary att ration and 
repulfion^ that Mr. Newton has taken no- 
tice of 

Laftly, I fhall give fome hints of the great 
ufes of this fire in animal life and vegetation. 
What further I have thought of this fire I {hall 
tiot now trouble you with, I am, 

GentlemeNi 

Your moft humble and 

moft obedient fervant, 



I 



Hen. Eeles. 

*** Sent this letter dated 1 8th June, t 752, 
to the Prefident and Council, of the Royal 
Society in London, 

The 
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The Answer to the Firft Letter. 

SIR, London^ Nw. 25th, 1752- 

YOUR letter, of the i 8th of JunelzA, 
to the Royal Society, concerning the 
caufe of thunder, came to my hapds after t^iF 
fummer recefs, fo that it could not be pre- 
fented to them 'till after the refuming of their 
weekly meetings this month.; on the i6th:qf 
which I read it to them^ and received their or-^ 
ders to return you their thanks for it, and their 
deiire of your thoughts upon the other fubjeds 
which. you mentipn. . ^ : • . 

Your hypothefis, with relation to thunder, 
is jufiiSed by tjbe experiments made in May 
lajft, and feveral times fince, upon thunder- 
clouds in France^ and verified by others in 
England'^ of which the world will have full 
fatisfadion in the volume of the Philof. Tranf- 
adions for the prefent year, now in the prefs, 
and to be publiihed about February .next. 

Any of the future communications, with 
which you fhall favour the Society, will find 
me at my houfe in Norfolk-ftreet, in the 
Strand, or at that of the Society, in Crane- 
Court, Fleet, flrect. I am, 

SIR, 

Your inoft obedient humble fervant, 

To Henry Eeles,,efq;j . Thomas Birch, 

2Lt Ljjmre, J^ ^^ r p^,_ ... 'Secret Rfi^ . 

LifetTER 
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LETTER IL 

Sir, Lffmore^ loth Nov. 1754* 

I RECEIVED your letter of the 25 th Nov. 
1752, in anfwer to my letter to the Royal 
Society, concerning the caufe of thunder. As 
you tell me th^t they have honoured me with 
their defire of my thoughts on fbme fubjeds 
mentioned therein, I have ventured to- fend 
you a letter for them, on one of thefc fubjeds, 
inclofed in two packets, by this poft. 

I fear that the Society will think my letter 
too hypothetical ; our great modern philofo- 
pher having in fome meafure condemned the 
ufe of hypothefes, But I muft boldly obferve 
that, that objeQion is made in a part of his 
works which is entirely hypothetical j I mean 
his Qjieries at the end or his third' book of 
Optics. And I fhall venture to fhcw (if the 
Society will have patience to hear me) that 
there is a great deal hypothetical in his fecond 
book of Optics ; where he thinks himfelf 
more alcertained. For he there fpeaks pret-; 
ty pofitively of four caufes for the refradion, 
&c. of light ; three of which muft be wrong, 
and the fourth, (his aether) in the manner he 
has propofed it, can never be fufficient for the 
purpbfe. Not that I intend impudently to 
blame that truly great man, but to endeavour 
to ihveftigatc the caufe of refleftibriand re-^ 
jfradion of light, by means not made fenfible 
tp mankind in his time. 

I may 
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I may alfo obferve, that, if his hypothcfis 
had not preceded his calculation, the world 
had never been obliged to him for his great 
dodrine of attradion. For at firft he only 
fuppofedthe power of gravity may extend to 
the moon ; and that fhe may be retained in 
her orbit thereby ; but when he made his cal- 
culation, (having roiftakcn £i%lyEngli/h mile* 
for the meafure of a degree on the fnrfaceof our 
earth) he thought that fome other power muft 
co-operate with that of gravity, to keep the 
mooa in her orbit; and, for that time, laid his 
attempt alide j 'till Picart^ in France^ meafured 
a degree, and found that it contained about fix- 
ty-nine Englijh miles and an half ^ and then, or 
fome years after, our great author, having re- 
fumed his computation, found that the power 
of gravity was alone fufficient to keep the 
moon and planets in their orbits ; and thereby 
proved his hypothefis. 

Indeed, in works of invention, I can't fee 
how it IS poffible to proceed without fomething 
hypothetical ; for, the fuppofition muft ever 
precede the proof, I am not for eftablifhing 
hypotheies as principles ; but if an hypothc- 
fis is rationally founded, I think it is worth 
the while to enquire into the truth of it, and 
thus invention may proceed. I fliall not fay 
any thing in juftificationwf my own, becaufe I 
have not any vanity to gratify ^ for, if my let- 
ter has nothing worth their, or your accept- 
ance, I can mtrift readily and wilUngly aflc par- 
don 
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don far the trouble I have given, aud drfift 
from giving any for the future. I am, 

S I R, 



To iU Rt^v. Mr, TJw. 
Birch, Secretary to Your moft obedient^ 

ihc Royal Sockiy, in i_ i t /- 

CfEne-toiirt, Fleet- humble lervant, 

Street, Lsnikn^ 

Hen* Beles 
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Gentlemen, Lrfinore^ i6th Nov. 175 

TH E great honour you have done me, in 
accepting my letter concerning the caufe 
of thunder, has emboldened me to proceed, in 
part of what I therein propofed, viz, to endea- 
irour to flieWj that the fire, which is made ap- 
parent by elefirical experiments, is the princi- 
pal caufe of the afcent of vapour and exhalati- 
on J and that the lower part of our atmofphere 
is, by that mJeans, kept more homogeneal^ than 
is generally fuppofed, and fitter for refpirationj 
Tifion, &c, and that clouds of heterogeneous 
matters are kept iufpended at their ufuai 
height, merely by this fire. 

To which I have added fomething, concern- 
ing the caufe of the winds j and to explain the 
general phaenomena of the weather and ba- 
rometer. 

But, as I mufl now contradid fome gene- 
rally received opinions, it may be thought de* 
cent to make fome apology for offering my 
own J but I Ihall not take up your time in £j 

doing ^ 
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doing; for, if . they carry .an appearance of 
truth, I need hot make an apology for therii; 
if they appear Yalfe, they* cannot injure thole 
opinions which they contradidl ; and then I 
have but one apolc^y to make, which is, to 
acquijelcej >^d fincerely a{k your pardon for 
having troubled you with them. 

It is agreed that the afcent of vapour and 
exhalation through the air may be effeded two 
ways J by impulfc, and an alteration of their 
Ipecific gj^yity. 

That vapour does not generally afcend by 
impulfcy may be proved by many famijiar ex- 
periments^, v/^er. Put boiling water into a vcf- 
&iy and t Jien empty it, and bold the yeflel With 
the aperture downwards ;jtbe vapour whicK: is 
afterwards expelled from the vcffel mu|i be in 
•a diredliori downwards ; but we find ;t^^t„ ja^S 
Ibori as it has got bvit a very little below the 
rim of the.veflel, it has its dirediohajte^ed, 
and afcends by the laws of fpecific: gravity*. 
The fame thing maybe obfcrved in alLboiUng 
veffeis where the vapour :is emitted in a, direc- 
tion downwards ; or in cold weather, :wh?ii 
the vapiour of a man's breath may be feen, let 
him breathe downwards, and the direction of 
his breath will be prefently altered, as in the 
former cafe. . ^ . 

Since va^pour does then afcend without any 
other impulfe, than that which is incident on 
all bodieis, afcending by the laws of Ipecific 
gravity ,;(iit' is neceflary to enquire how the ipe»- 
cific gravity of vapour is altered to caufe its af^ 
cent. . . 

this 
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cd wxiters^nihis fubjc^S, whp affert th^ the 
ipecific gravity of bodies is altered by a m^^ 
cncreafe of furface uppij thtix beiog djvided 
into minute parts. Which is wxoijg, jFofJtb? 
fpecific gravity of any bgdy is only to be altef- 
ed by making that body occupy a ^e^ter or 
Jefs portion ot fpace. Now it is eyident that 
upon dividing a body into pprt3, tlic fur&cc 
encrcafcs according to the nymber of parts^ 
but the fpace occupied, and confequently the 
fpecific gravity, remg^itis the faroc. TaKp ^ 
cube whofe fide is ten inches, the furface if 
fix hundred fcjuare inches, the fpacc occp- 
pied one thoufand cubic inches j divide th^jt 
cube into a thoufand cubes ; the furface wfll 
be encreafed to fix thoufand fquare inche:s, 
but the fpace occupied vi^ ill remain g^ thpitfaad 
cubic inches, and therefore the fpecific gravity 
will be the ^rae ^ and fp on divide it into ,a^ 
many parts as you pleafe. Indeed bodies, by 
an encreafe of furface, meet a greater reCfl- 

ance in pafiing through any mpdiutpv bwt I 
think refinance and fpecific gravity are hfffp 
carefully to be diftinguiflied. For th^t r^- 
fiftance which prevents the finking of tlte 
minute parts of a bqdy» in a flwid fpccific^Uy 
hght^r, muft equally retard their a&ent in ^|^ 
fame fluid ; and therefore can jp^eyer t^p tjljup 
caufe of their afcending. 

But let us fuppofc that this veCcle is f^rmp^ 
and filled with rarified air, ^nd d^fcmdh}^ 
through the atmo^hcre ^ it is plain, from a^o- 
ther caufe, that it cannot rem^^mib dwAt^g^P^ 
few feconds of time : for no folar or cuhna- 
ry heat can expand air, fo as to make it per 

manent 
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mancnt in that Hate, in 4 veficlc q£ vapour, 
afcending through the open ^tmoi^h^r^, fpr 
thp :^ce of one minute j for it is evident^ 
that metallic bodies, heated many degrees hot* 
ter than boiling water, »nd exceedingly Urgq: 
than the afcending veficics, cool in a few f©* 
conds, when expo^d to the open atiao^heire. 
For inftancc, mechanic operators, in teippcr-i 
ing iinall drills, only heat them red hot in the 
fl^me of a lamp, and then waving them threp 
>or four times through the air, find them npt 
only cold, but hardened by their fudden cool- 
ing, fo as to be fit fpr cutting other p^rts of the 
i^ijae Heel, which has been cooled more gradu- 
a]ly. Nqw, the veficlfs, being' exceedingly 
fmaller than the points of fiich drills, muft cool 
njiuch quicker, and the included air be conden- 
fed eqiial to the circumambient air almoft in^ 
ftantaneoufly j in which ftate the veficle is not 
fitter for afcent, than that portion pf water was 
before the veficle was formed 5 for though the 
furface of the water is vaftly encreafed by the 
form of the veficle, which may retard thede- 
fcent of it through tjbe air ; yet that form muft 
equally obftrud its afcent ; and the fpecific 
gravity of the conftitueat particles remaining 
the fame, I can't fee how the encreafe of fur- 
&pe can aid its afcent. And here I muft obr* 
ferve, that it has not yet been explained how 
water can be dilated, fo as to occupy eight hun- 
dred pr ^ thpufand times the Ipace which it 
naturally does. For I think the greateft ex- 
pftnfipn it l\tSer? by boiling (Jtbe greaieft h^^t 

E we 
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,we can give it) is not more than a nineteenth 
ot twentieth part of what it was beifore. 
' But, fuppoling thefe velicles formed and 
afcending ; there is ftill a very neceifary power 
wanting, I mean repulfion, ,to prevent their 
running into contad (by their natural attrac- 
tion) and forming larger maffes ; in which 
ftate they would immediately defcend. 
■ Now let us fuppofe that they afcend by iih- 
ptilfe^ it will be very difficult to explain their 
motions which are evident to fenfe. For if 
they afcend by impulfe, their motion muft be 
continually retarded by their gravity and the 
obftrudion of the air, until they arrive at their 
greateft height, which mtift always be in pro- 
portion to their firft velocity-, and then they 
muft defcend by the laws of fpecific gravity, as 
all other bodies do. The velocity with which 
we generally fee vapour afcend, is not Suffici- 
ent to carry it a few yards in height ; and thercr 
fore, if there was no other caufe of afcent but 
impulfe, the vapours and exhalations muft be 
pretty equally diftufed over the furface of the 
earth, afccnding to a fmall height, and imme- 
diately delbending again : Or, if it were pof- 
lible for them to float at that height, the con- 
fequence muft be a perpetual fog. How far 
the great ufes of vifion would be obftruded or - 
loft in this cafe, 1 need not mention ; nor need 
I fay how detrimental it would prove to refpi* 
ration, lince mankind have agreed to call fogs 
tinwholefome. However, when I come to 
fpeak of the ufes of eledrical fire in animaf 
yifcj I fhall fay fomething on this fubjed. 
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However neceffary an impuIjQve power may 
be in the firft emiffion of vapour and exhalar 
tion from their maffes, I think it evident, 
from ihe flownefs of their afcent, that it can-r 
not carry them to that height where clouds 
are uluaHy formed j much lefs is it poflible 
that it iOiould be the caufe of their floating 
there for. many days, as we fee 'they do- This 
cjan only be done by an alteration of their fpc- 
qific gravity, till they are brought mto equi- 
librio with that part of the atmofphere where 
they float, 

It :npw remains to enquire by what means 
this may be done; fince neither impulfe, ra- 
refadion of the air, or any formation of their 
parts by expanfion (which I know of) leem 
fufficient for the purpofe. 

. There appears to me but one way of alter- 
ing the Ipecific gravity of the particles of va- 
pour and exhalation to render them lighter . 
than air ; which is by adding to each particle 
a fufiicient quantity of fome fluid, whofe elaf- 
ticity and rarity are exceedingly greater than 
that of the air. That the fluid or fire of elec- 
tricity is fuch, I believe :will be eafily granted 
me i but how f^r it is adapted to this purpqfc, 
we muft enquire from experiments. 
; But^ firft,. let. me not be thought abfurd }n 
faying that the Creator might have thought 
proper to adapt this fluid to this particular 
purpofe J., for the purpofe is greats no Icf? than 
^all vegetation and ania^l life depending on 
the afceaQt . and defcentof vapour and exjia- 
Jation.^ ji: ., •■..■• ^ * ..; * . .: 
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I ASidhbl fuh ihto a prolix detail bF fclfcc- 
iHtkl Axpcfifechts tb prove the prepfertilfs x^ 
thft ffrfe, which ate much bfctter kttbtvil to 
yim. Ahho' I have made fome expeW^ifcilli^ 
Wiich, ptthaj^ hivie not yet cdriift bbfbrtt 
ybu ; by whidi it appesirs that all fttmtt a*4- 
iih^ fitbirt fir6, whether blazing 6t ^thttrvH^i^> 
^d all fleaihs riling from boilihg Hfr v^itttl 
^ters, and from ail other fluids, dWJ ¥hi> 
liWJfth iof mah and 6f aH 6ther anitftial^ ^md 
^^te t^tivia thrown ofFbyperfpiratidfij ai* 
all ftrongly eledrified ; but I fhall iibt trdu^ 
^ )^6u with thefe until I come to fpieak of 
Iflte ufes bf this fire in animal life. I Ihali 
iitti/^ Only tttentioh a few which are well known, 
ateid wmch ^e to my piirpofe. Firft, that de- 
fultory motion by which it flics off from an 
""dfedrJfted body to any number of non-elec- 
Ifrlcs which iate brought within the fpheire of 
its adiVityaM afedion, until it be equally 
^diffufed thr6trgh ^11. And, Secondly, that thfe 
^^fG 6f its a6hvity is encreafed by heat. 
Thirdly, that this fii:^ does not mix with air. 
"Fourthly, that it intiiiiately pervades water, 
ai'id mkhy other bodies, covering their fuper- 
ficl^s to a (iertain diftance ; which diftanceis 
not in proportion to 'the^ bulk of the body 
eledrified, bdt in proportion to the ftatt <^ 
aQivity of the cledrical fluid. Fifthly, tbis 
clerical fluid readily joifls "with any -fire whith 
fumes, 6r rather with the blaie, or fiimes bf 
ahy fir6 ; 'bdt vdll n6t mix 6r fly ofFwitb tlwf 
fire bf red-hot iron, or any bther nittid Whidb 
docs not fume. I have not met with this ob- 
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is the principal caufe of theiafcent of vapqyr 
and escalation, we need only prove thnt it 
attends all vapour and exhalation, and th^t (P 
fucb qviantity as is neceiTary to render tbptn 
fpecificaliy lighter than the lower part of thp 
atmofphere* 

I £hall not undertake to determine by what 
caufe vapour and exhalation are detached ftora 
their malles ; whether by the folar or culinary 
fire, or by the vibrations of the eleftrical flwid 
rendered more a£live by thofe fires ; tl^a* I ^ip 
fcd to think the latter. But it is evident that 
they are united in exceed! og minute diftiflj(S 
particles, and that tliefe particles ma ft pafe 
through that ^Icdrical finid which furroUA<fc 
the furface of the mafs, and that, by th^ 
means, they muft be equally electrified with 
the mmfe ^ that is, they mnft be covered mtk 
the eledricaj fluid to as great a diilance from 
their fuperficies as the maii is covered ^ whicJj 
uauft always be in proportion to the ft&te of 
«aivity of the elearical fluid. In which ftatff> 
wbcn they have paflTed the furrounding fluid, 
^fae^y muft be repelled by it, and aUb rep^el 
each other ^ and if each particle of vapour ^4 
j^fi (&irr43ui:>dtiig fluid joccapy a greater ^ct 
thtfi^he famie wei^t of air, they muft be fi^- 
cd to afeend 'till they come in equilibriowith 
^w upper aad i:arer pai^t of the atinofpherc^ 
acifice ikeymuR &o^ until their Specific gra- 
wiif k dkened. j^i^ it ^ very di^uk to ^i^r 
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^gh the rtagnitud© of each particle of vapoiu* 
and exhalation^-and that ot the furrounding ^ 
•fluid, and to fheT<r that both taken together 
<>teaj^a greater fpace, than the fame weight 
-of sir !; we can only apply to experiment to 
(hew that it is pofl^ble that it may be fp ; and 
4hatwill Ihew that in all probability it is fo \ 
iince it is evident that every particle muft be 
endued with a portion of this eledrical fire or 
fluid '^ and th^t there is not any other luffici- 
efit caufe affigned for their afoending. It is 
'ifVidentthat iipon eledrifying any light matter, 
&ch as down or the downy parts of feathers, 
that their fpecific gravity is much leflened, and 
-that by holdinganothereledrified body under 
them, they may be driven upwards at plealure. 
It is alfo evident from experiment, that the 
more you divide the parts of fuch bodies, the 
more of their fpecific gravity will they lofe by- 
being eledrified ; and by dividing them into 
minute parts, I have found, that they afcend- 
fed to a confiderable height after they were 
eledrified. From'Wi7i:nce I think it highly 
probable that the exceeding fmall particles of 
vapour and exhalation may be, and are fufii- 
ciently eledrified to render them fpecifically 
lighter than the lower air, ?nd that they do as- 
cend by that means. And that they will af- 
cend proportionally higher as the furrounding 
fiuid is proportionally greater than the parti- 
cle which is carried up. 

It may be now thought nec^flary to fhew 
what becomes of our vapour and exhalation 
above, or how they are to come down. again. 
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But I muft here beg your patience while I chi- 
deavour to fhew that the alcent and defcent 
of vapour and exhalation attended by this fire 
is the principal caufe of all our winds. In do- 
ing of which I hope to bring down the vapours 
and exhalations, and explain the general phaa- 
nomenaof the weather and barometer. 

It being admitted that wind is only air put 
into motion, many have been the eonjedures 
how that motion is caufed. Among which 
the motion of the earth, and the air's being 
rarefied by the fun feem to fland firft. The 
trade winds being moft regular, and occupy- 
ing a confiderable part of the globe, it has 
been thought proper firft to account for them 
from. the afore-mentioned caufes. But I think 
that thefe caufes, by themfelves, are not fuf- 
ficient for the motion of thofe winds, and 
much lefs fo for the irregular motion of all the 
other windsv If the apparent motion of the 
air was occafioned by the diurnal revolution 
of the earth from weft to eaft, by the air's . 
being left behind, the motion muft be found 
more regular, and very different from what 
it is; for in that cafe thegreateft motion muft 
be at the equator, and from thence leflen by 
rcjgular degrees to the poles, and muft be con- 
tinued always equally one way, both day and 
night, ^and at all fcafons. But we find quite 
the contrary, the moft gentle gales blowing at 
the equator, and between the tropics, pretty 
fteadily one way all day long, and dying ^- 
way at night ; while high winds and ftorms, 
u . ,. E 4 blowing; 
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blowing SU ift*ttfi^r 6f way*, afe fotirtd hi 
tiic higher latittkks. 

' I (hall hot detain you te llicw that the frm'fi 
i»fefying the aif cafihot fimply be the catife 
of ail thi regttldr and irregular niotions which 
we find in the atmofphere ; but I fhall pto* 
ceed t« what I think is the catife, viz;. Thfc 
irfcent and defcaht of vabour and exhalation 
•ttelidcd by *he dedf ical fire or fluid. 

You ktt W4\\ acquainted with the cakulatl* 
ofiB (byfuftdty authoiis)of the quantity of va* 
p6ur raifed itt a ddy ; but I will VfcntUfe tb 
fay; that ^1 thofe I hive met with fail eiceed^ 
ingly (h6rt ef the quantity raifed in thfc torrid 
fionfc. . NdW All this Vapour and e*halatiott 
being budyed tip by the elei^riiial fire, ittuft add 
a cdluffin to the air, tho' of a different matter, 
it Icaft k thoufand times greater than the va- 
pour faiid exhalation taken up j which cdumn 
muft ndcelfarily force the adjacent part of the 
incumbent kit t^pwards ; ^nd ititift As ttecef- 
ftrily be re^a6ted upon by the incumbent air, 
to rdftore the eOuliibrium <^f the whole air, 
And as it cannot be readily forced dowft again, 
itmuftjfloatotf; at that altitvifle, toward thoife 
parts v^here little or no addltioti has bctn made 
to theatmofphere, and by that tijieails muft pro^ ' 
pel the^air on the hOrilJontal leyel witli it, an4 ^ 
that beiow it as it is itfelf propelled l>y the 
Weight of the incumbent air j. and that mp» 
tion muft be ffom the equator, where tlie 
greateft quantity of vapour, &c^ 18 raiifed, to^ 
i#tf d the poles, and partty to the weft, as the 
eanh liims toward the fun. For here we muft 

confefs 
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confcfs that the fun is the great agent in de* 
taching vapour and exhalation from their 
m^flcs ; whether he ads immediately by him- 
felf Or by his rendering thceledric fire more 
ailive in its vibrations. But their fubfequent 
afcent I attribute entirely to their being ren- 
dered fpecifically lighter than tlie lower air 
by their conjunction with this electrical fire. 

The fire which furrounds the vapour be- 
ginning to condenfe^ and the vapours to fub« 
nde in pafTing the tropics becomes a greater 
pteffureon the air beneath^ and by that mcani 
forces fomc part back into the tropics in the 
place of that air protruded by the aiccnt of 
the vapour 5 &c and the remainder in a di- 
redion toward the poles. The common ro- 
tation of the air in coming in below to fup- 
ply the place of that part carried up by any 
nre may explain this motion. 

To fhcwhow this motion muft tend to the 
wdl, we muft confider that the column of air» 
raifed by the afcending vapour^ &c. is at its 
greateft altitude to the eaft ; and therefore 
^uft prefs that air to the weft ward which h 
continualJy protruded by the vapours^ &c* be- 
ginning to afcend from eaft to weft ^ and the 
compreiTed air at the tropics muft tend to 
the weftward^ 'till their forces incenting make 
the motion intirely to the w^eft. The air it- 
ielf being rarefied and earned up by the re- 
flei2ion of the intenfe heat of the fun (for heat 
in flying off fromall bodies does afcend throu^ 
the air with great velocity) may be a confider- 

able 
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able additional caufe of thefe trade winds ; 
but never can be the fole caufe of all the er- 
ratic winds. 

As I am not Efficiently informed of the 
particular formation of the globe, to account 
for all the irregular winds within the tropics, 
I fhall only venture to. fay that, where fiich 
happen, it muft be by means of fome trads of 
lands which rife to a greater height above the 
horizontal level, than vapours generally do j 
by which the motion of the vapour is flop- 
ped, and the vapour accumulated by fuccecd- 
ing vapour, and the air upon which they float 
is 6f corifequence preffed into a new direc- 
tion. . ' . . 

And from hence may alfo be explained tUp 
caufe of the rains, particularlyfo called in the 
fea language. 

I muft now confider what becomes of the 
vapour, &c. floating from over the tropics 
toward the poles, which being lefs affeded 
by the heat of the fun, reflcded from the 
furface of the globe, the furrounding eledri- 
cal fire begins to condenfe more and liibre as 
it moves toward the poles, and the vapour of 
courfe to defcend, and that part moft, which 
is moft remote from, or is fartheft left behind 
ty the fun ; and of cpnfequence the higher 
column of air muft tend that way to reftbre. 
the equilibrium, which motion^ at this fide 
the equator, mnft be to the northrcaft ; and' 
as the yapour, &c. faU again to the earth the, 
motion muft be more to the eaft. From whence' 

our 
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our fduth-\^'eft and wefterly winds, which 
blow a con fiderabic part of the year. But m 
this fyflem is too regular to account for the 
phaenomena of the erratic winds, we muft 
conlider %vhence they artfe. I have before 
obferved that trads of land rifing into the at- 
mofphere will flop the regular motion of the 
vapour^ &c, and that the vapour being accu* 
mulated by fuccecding vapour, the fubjacent 
air muft be prefled into new dire£lions. Now 
this caufe added to the daily dilatation of the 
cleftrical fire, and the contradion at nighty 
and the coalifionof vapours to occafion their 
total defcent, will be fufficient to produce a 
very great variety of winds on this fide the 
tropic- But if I were to fet down all that has 
occurred upon this fubjed about upper cur* 
rents, undercurrents, and intermediate tranf- 
verfe currents, &a occafioned by the various 
motions of the atmofphereto reftore an equi- 
librium ; and, to produce my proofs, I muft 
fend you a book inftead of a letter ^ but I g 
write not to common minds. ■ 

It now remains to fhew how the general 
phsenomena of the weather and barometer 
arife from this fyftem. Firft, w hy it generally 
rains in the winter, while the wind is fouth, 
fouth-weft, and wefterly. Secondly, why 
north- weft winds are generally attended by 
fhowers in tlie beginning, and become more 
dry, as they are of longer continuance. Third- i 
ly, why north and north-caft winds are gene- ■ 
, rally dry. Fourthly, why the eaft wind con- ^ 

tinuea 
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tinucs dry and dark for a confide rablc titnt 
together Fifthly^ why fqualls precede heavy 
and diftina (howers, and a calm enfucs for 
fome little time alter they are part. Sixthly, 
why ftorms and high winds feldom happen in 
a fbrene flcy without clouds. Seventhly, why 
the vapours in v/arm feafcns coalefce to form 
thofc diftind, denfc clouds, which prodpcc 
thunder and heavy fhowcrs. Eighthly^ why I 
the barometer fails Joweft in long continued 
rains attended by winds, and why it rifes high-- 
cfl in long conti nued fair weather ^ and why 
the intenncdiate changes happen* Ninthly, 
of land and fea brwacs, and watcr^fpouts. 

Firft, the vapours, paffing the tropics into 
the colder regions, have their furroundingfirc 
conden&d by degrees, which mpft encrcali 
their fpecilic gravity ^ and kflcn their repuifivc 
power; by which means they mnft both de^ 
fcend and approach each other, 'till atlaft they 
form dcn£c^ vifibie clondi ; and thefe cioum 
ire alfo accnmulated by other fiiccreding va^ 
pours, of like fpecific gravity, 'tiil they &irfii 
cioudi^ which ace often feverai hundred yards 
in dqrth ; vdiich I have often feen, in paffiag 
tfefough thcfn up the fides of very high inoua^ 
tains. In clouds dF fuch depth, I tliink the 
coaiifion^ their partidcs, to form drops, nty 
mrife from their motion, acd the order ef fpe- 
cific graTity. For, the air being a great iti^ 
dcnfer, and of greater ipecac gravity, at tlit 
bottom of fiisch a dond, than it it at the lop § 
and the partidcs of vapour, with <heir &e, imw 
mg ptetty near of an cc^ual fpecific gravity i 
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thofe particles which arc below muil aecefla- 
rily be forced upwards, and thofe above muft 
as neceffarily dcfcend, 'till they all meet at 
that altitude, wliereat their Ipecific gravit/ 
vmuld make them flcmt ^ if they were not pre* 
vented merely by their repulfive power ^ bat 
this repulfive power muft be greatly acSed up-- 
on, if not quite overcome^ in fome places by 
this preiTure of the air acid of the vapours* 
But iuppoling the particles only brought into 
a very near approach by this preilure, it wiU 
be foarcdy pollible tor them, upon any moti- 
on of the clouds, to k<:ep their ftated diftanceg^ 
without impinging upon one another: And^ 
whenever this happens, it is eafy to £hew how 
rain is formjcd. For, wherever two or more 
particles are forced to approach within their 
repulfive powers, they will ryn into conta;d 
amd fphcricrty, (if fluid) by their attradive 
power, and by that means become covered with 
the eledrical fluid lo a greater drftance frvOm 
tfeerr fuperficies, than the other particles are, 
<S^T than they were before their conjondlion; 
(is I have fbewn in my letter concerning the 
caufe of thunder; th^t is> they Will be mar^ 
eledrified ; and confequently, as appear by 
*etc£tnoaI ^Kpcriments, the C5dcefs of ele^iirical 
fluid will run off amor^theother^particles,; b/f 
whith means tlie enjarged perticks have their 
%ecific gravity encreafed. and arc enabkdiD 
defend to a lower ticgio^ of the air j and tfee 
more partides they iftilpinge upon ia then- dd- 

Ctic more will ^their ipeci& igravi ty ai^ 
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Velocity be cncreafed ; and the tnorcthcitvc^ 
locity is encreafed, the moreparticles* will the jr 
tmpiflg upon, till they fall from tha<:louds in 
drops^^ whofe bigntffs- will be according to the 
deptb and dcnfity of the cloud they have 
paffed'throtigh. ;-- 

It may be neceffary to (hew, why I affert 
that ihe encreafe of- ^^locity in the enlarged 
particle will make it imping upon E' greater 
number rfthc fmallerpa:ttieles, in its paiTage 
through them. . And this will appear by elec- 
trifying a feather, which may be driven tip- 
wards', by the eledricbody, with a certaia ve- 
locity ; but if you add a much greater velocity 
to the elediric body, it will overtake the fea- 
ther, and get- withia their repullive power; 
and- the feather will ftick to it by their attrac- 
tive powers. And the lefs diftance the feather 
keeps above the ele(9ric body, the lefsencreafe 
of velocity is neceffary to make them join. 
You'll pardon my prolixity in this particular j 
becaufe ! think much depends upon it, m the 
formation of rain. 

Having fhewn How I think vapours may co- 
alefce into rain, I fhall now endeavour to ex- 
plain the phsenomena of the weather, &c. 

And firfl, why our Ibuth, fouth-^eft, and 
wefterly winds are wet in winter^ T have be- 
fore fhewii that the wind, anAvapour with it, 
muft tend from the tropic toward the pole,, and 
how it may be varied^ to the northreaiil:, and 
to the eaft. In the c6id winter fea&n, the va- 
pour, in this ^eeurfe^ lAuft coalefce more and 
jhore as it comes into the colder regions, and 

^1 
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at laft come down in mills and rairi; and the* 
iiiore the column of air is decreafed by the fall 
of fuch mifts and rain, the more fodm is there 
for fucceeding vapour to be prefled into the 
iime courfe, and to fall in like maimer, and 
fo on , which may occafion the cowtinued 
courfe of thefe wind? and wet, which gene- 
rally attends our winters. But fometimes at 
the fall ot thefe rains, the wind comes in from 
the north-weft, to reftore the balance of the 
atmofphere, and rolls the vapour, ftill floating 
in the air, (by altering its motion) into heavy 
denfe clouds, w"hich, upon their fudden coa?-' 
lifion, let fall heavy fhowcrsj and by that 
means the remaining particles of vapour in the 
cloud have a greater quantity of eleftric fluid 
diftributed among them, which enables them 
to afcend, and form what the failors call an 
hard dry flcy ; and as they approach farther 
into a warmer climate, which encreafes the 
power of the eledrical fluid, they rife, difli- 
pate and vanifh out of fight ; and this is the 
general confequence of north-weft w^inds. As 
to the north and north-eaft winds, whatever 
vapour they bring with them, has its rcpulfive 
and afcehding power (that is the eledrical flu- 
id; fo encreafed by approaching into warmer 
and warmer climates, that it fcarce.ever comes 
down in rain, except from the effedts of Ibmc 
upper current of the ajr. 

If fometimes happens, while the wind blows 
very gently at eaft^ thatt 'vapours qoaj^fce at a 
c6rifiderable height in the at'mb^ljere, fo 
form one evfei, 'uniform cloud, fufficient to 
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fliut out the bright Ihining light of the fun, 
which is therefore called a dark (ley j whjch 
cloud beine uniform, and of np great thicknefi^ 
and carried on by a very gentle motion, ana 
that neither approaching a warmer or 9. cold- 
er climate, and feldom defcending fb low as tQ 
be diftw.rbed by the tops of mpujitains, the 
vapours may keep the order of their Ipecifig 
gravity for a conliderable time, as theygieQe- 
rally dp^ till foipe crofs or pppofite wuad 
forces them to feparate into denfer cloudy, wd 
leave apertures tor the fun to ihine thrpugl^; 
.and this is generally the cafe for a day or two 
before any wet defcends. 

Why fqualls precede heavy diftindl (bow- 
ers, and a calm enines for fome little time 9$^ 
ter they are paft, is pretty evident i for tjie 
defcending rain, attended by the ele^icjtj 
fluid, forces the fiibjacent air out of its place, 
and that which is driven forward ipuft add ft 
proportional velocity to the motion of the 
wind that way, and that which is driven back- 
ward muft alfb obftrud the motion of the 
wind advancing after the cloud. The wind 
preceding the cloud is alfp preffed off oblique- 
ly toward eiiher extreme pf the fhower. Which 
mav be pf gopd uf? fojr failors to know and 
pblerve ; for if th^ fail upon a wind from the 
center of the fliower toward the extremity, 
they may fafely venture ^tp keej) their Juffj 
but if they fail frpm the extreniity tpward the 
center^ if they luff up, t^cy wiJl be tskcn a- 
b^ck, ^d ri^n the has^rd of beiiig d^fmafted^ 
and ^is i always found trvp in pji|<^iqe, 

^ Why 
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Why high winds are feldom found in a fe- 
rene llcy without clouds is alfo pretty evident^ 
for clouds occafion thefe high winds in a dqfu- 
ble manner J iirft, when they ar*^ large s^nd 
, united and upon the defcent, as they occupy 
a great fpace in the atmofphere, they muft 
prefs the fubjacent air into a great velocity-, 
and fecondly, when they coalefce and come 
down ill heavy rains^ they make room for the 
air to flow in with violence to reftore the 
equilibrium of the whole air* 

To know how the vapours coalefce in warm 
feafons to form thofe diftintl denfe clouds, 
which produce thunder and heavy Ihowers, 
we mult firit confide r the flate of the vapour 
in its afcent, which muft beftrongly endued 
with the eledlrical fire to enable it to afcend 
to the great height, it then does, in the at- 
mofphere 5 fecondly, the great quantity car- 
ried up and kept afloat at that great height 
during a ferics of hot dry weather. The quan- 
tity may be proved from the height of the 
mercury in the barometer (as I fhall fhewpre- 
lently) and the great height and difTipation of 
the vapour from the ferene appearance of the 
iky ; and alio by the great height where even 
thunder clouds are formed in its defcent ; 
which may eafily be meafurcd by the length 
of time between the light and noifc of thun- 
der. In this rtate the upper air is in a quie- 
tude, and whatever part of this vapour be- 
gins to coalefce and fubfide firft, wiU carry 
down with it paVt of the fubjacent vapour, anH 
make room at the top for other vapours to 
F ^'^^ 
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flow in from all £ides, which, by their meet- 
ing, may alio coalefee and fubfide to form this 
coatral descending cloud ^ and fo alio of like 
ihoceeding vapoury. And thus I think clouds^^ 
of any desifity may be formed, in a quiet air 
(amd thunder generally happens in calm wea- 
ther) *tiU the denfity is too great for the buoy- 
Xkt clerical fire tofuftain the weight ; which 
%ing off in part from the largefi: drops, led 
them &11 almofi in fpouts. 

Why the mercury falls and rifes in the ba- 
fometer will appear from what I have been 
frying} for m long continued fair dry wea- 
tjxcx there is a great quantity of vapour raifed 
and kept afloat in the air ; which muft necef- 
farily add a column to the air at leafl a thou*^ 
fand times greater than the vapour taken up, 
and oftentimes much greater than that, which 
rmift as neceifarily encreafe the weight of the 
air, aad make the mercury rife proportional 
to the additional column ; and when rains de- 
fcend, they fubtrad a cohimn from the air 
near a thouiand times as great as the water 
fallen, which muft necefTarily lefTen the weight 
of the air, and make the mercury fail propor- 
tional to fuch fubtra£tion. 

As to winds, they affed not the mer- 
cury, but as they are generally, in thefe cli- 
mates, a confequeiice of defcending clouds 
and rains, blowing into thofe parts where the 
column of air has been lefTened, and while 
they blow, the mercury will continue low ia 
the barometer, 'till the equilibrium of the at- 
mofpbere be refiored. But I believe if it were 

enquired 
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enquired into, whether the mdrcory defcends 
when the wind begins to blow every mornifig 
between the tropics ^nd the vap^^urtoafcend, 
that it will be found that the mercury rather 
alcends. 

There is a phsenomenon which has puzzled 
many, that is why the mercury falls before 
the rain falls. Tins may be explained by the 
column of air's being lelfened gradually^ by 
the Gondenfation of the ele<$lrical fluid from 
the lirft defcent of the vapours till they fell 
in rain* 

I Ihall now fay fomething of land breezes 
and fea breezes, a phaenomenon which fome- 
times happens in fair fettled weather j that 
the wind blo^vs out from the land at 
night, and in from the fea at day-time. 
The land bred^ is oecafioned by the de- 
fcent of clouds and the particular format!- I 
on of the land ; for if the land rife into an hil- 
ly country from the fea, when the clouds and 
v-ipOurs dfefeend at nighty which they often 
do by the eletSrical fluids being condenfed, 
they muft prels the air down the land toward 
the fea in their fall -, as may appear irom the 
fmoke of any fire running down the fide of 
an hill, in the evening of a damp day when 
the clolidS are upon the defcent. Arid the 
fea btccze Is occafioned by the clouds afcend- 
iug in the day'time, which muft impel th6 
incumbent air upward*?, and make room 
for the fea breeze to flow hi ; but Befide thir 
mere all ' T clouds there is ati elccecding 
grefiter Lp^^^u-ty of vapours raifed from the 
lafid than from the fea. For the fame extent 
F 2 of 
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of land has an exceeding greater furface thao 
the fame extent of fea ; which may appear 
frpm the various f(;wtns of vegetables and ani- 
mals, &c. and. the greater the furface the 
greater will the evaporation be ; befide the 
more irregular thefe furfaces are, the greater 
will be their reflexion and refradion of the 
fun's be?ims, which will encreafe their power^ 
And it is alfo neceffary that the evaporation 
fhouldbe much greater from vegetableand ani- 
mal fluids, than from fluids in a quiefcent 
ftate, to carry on a circulation for the great 
wjork of nutrition. But of this when I come 
to fpeak of vegetation and animal life. Now 
the afcent of thefe vapours muft beget a cir- 
culation of the air inward from the fea ; ia 
the fame manner as the afcent of vapours from 
any fire brings in the air below to that fire. 

As to water fpouts I have found them oddly 
defcribed by the learned ; as being great co- 
lumns of water fucked up from the fea by the 
clouds. But I never faw any fuch j nor could 
I find upon enquiry from many honeft men, 
who have failed almoft all our known feas, 
that they ever met any fuch ; and there- 
fore I do not bdieve that there are any fuch. 
There is indeed an appearance fomething like 
their defcription, which may have given rife 
to their conjedures j but this is no more than 
a very heavy fhower from a very denfe cloud, 
which is drawn into a conical form, and a 
very narrow compafs at bottom, before it ar- 
rives at the fea; which it dafhes with great 
yjoJence in its fall It may be v^orth the while 
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tto enquire how the Ihowcr comes into this co- 
nic form ; whi)ph I think is caufedby the ge- 
Deral attradion. For while the vapours float- 
td /in the air, being of like fpecific gravity, 
1:h^y were equally attraded by the air as by 
one another ; but when their fpecific gravity 
•was grfeatly encreafed by their being formed 
into larger drops, and letting go great part of 
that elaftic fluid which buoyed them up, and 
the greateft quantity of water- falling in the 
center of the ihower, the extremes may be 
greatly attraded to the center, in their paf^ 
ikjge downwards. 

"There is one objcdion may be made to all 
I have been faying of tlie winds and weather ; 
that is the great dmanceof tljie tropic, and that 
the wind muft be a great time in coming to 
us from thence. But this objediori will lef^ 
fen, when the velocity of the wind is confi- 
dered, which in a frelh gale will move above 
a degree in two hours ; which will foon bring 
it from the tropic to usl And this velocity, 
and a much greater, I proved by a machine^ 
I invented and made in the year 1733, to go 
upon wheels by the force of the wind. For I 
have been carrifed in it, at the rat-e of mpre 
than a degree in two hours, when the wind 
was upon the beam, that is when I could fail 
forwards or backwards upon the fame trad 
with equal facility ; fo that my motion, in go- 
ing before that wind, muft have been much 
gi^catei- ; which I then negleded to eftimate. 
"-' ' • And now, gentleftien, I fear two'thingis, that 
1 have faid too much, and that I have faidtoo 
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little n for if thi$ letter appe^^ with the faj^e 
face of truth to yoij as it .does to mc, I have 
omitted many things, for fear of being tqo 

frolix, which I ought to have added j but if 
have written without a foundation in truth ; 
I muft, l9ng before you come to this part of 
iny letter, appear prolix and impertinent ; 
^d therefore it may be time to conclijde ^ 
Jjefore I dp which, I will affert one thifjg, 
that is, if anythifig in this letter is foun4 
Y^prth your acceptance, that it is intjrely nff 
own 5 for I h^ve not borrowed a fingte hint 5 
no more I did in toy letter concerning the 
caufc of thunder ; for when I wrote that let- 
ter, which was on the 20th &/>. 1751, I did 
not know that any one had made 'the leaft 
copjedur^ that the eledrical fire wasthe cayjfe 
of thunder. And I had told many gcntlem^ 
m this kingdom, in the beginning of the year 
J 75 1, that I thought I had difco vered the rea) 
caufe of thunder. Indeed immediately after 
my fending that letter to yoi^ on the 1 8th ^ 
^unej J 752, I met with fome account? jn our 
news-papcfs that iron bars, fome how or 
other, fet up during the time of thtmddr, were 
found to be eledrifiedj but froih that time to 
this I know nothing particular of thofe or any 
pther experiments on thunder clouds. I wait^- 
cd the publifhing of the volume of Philof. 
Tranfadions for the year 1752, to inform 
myfclf of thef? matters ; but I don't find th^t- 
it is yet come to our kingdom. As I am 
;aot a plagiary, fo I wQuld not willingly bo 
tfjought one y nor fhould I venture to tT9uble 
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you with what I thought you may have better 
from other hands ^ but as the matter of this 
letter appears new to me, fo I venture to lay 
it before you, without any other motive than 
to add my mite in the inveftigating truth. 

lam, 

Gentlemen^ 

Your moft humble and 

ffioft obedient fervant. 

Hen, Ebles. 

My fears of trefpafling upon your patienct 
had almoft made mc forget to explain how 
far the wind aiBfts vapours to rife in greater 
quantities and in !efs time than they would ill 
a quiet air. And this omiffion would not b6 
excufable, becaufc both the learned and un- 
learned have obfef ved that a greater quantity 
of vapour is carried off in w^ndy weather, 
than when the weather is calm. When tk-- 
pours are united in great pilenty from the Hir- 
faces of fluids, fuch as from a pot before it 
begins to boil, or from the furface of a bowl 
of hot punch, &c. it often happens that they 
crowd each other in fuch manner that the 
furrounding eledrical fluid of each particle is 
compreifed, and cannot occupy that portion 
19^ fpace whieh is neceffary to make it buoy up 
the particle ; and thus the particles float in a 
fteam juft above the furface of the liquor, and 
they are prevented from falling back into the 
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liquor by the cledJrical fluid on the lurfacc df 
tihc liquor. In which ftate, none but the up- 
pcrmoft particles can afcend ; which they do 
by the elafticity of the eledrical fluid forcing 
them upwards,, till they have room for the 
eledrical fluid thoroughly to expand itfelf, fo 
.as to be able to buoy up the enclofed particle 
of vapour. In this ftate the afliftance of the 
wind will be eafily underftobd ; for the wind 
blowing them from the furface, diflipates 
them and gives them room to afcend, and 
clears the furface to make room for the fuc- 
ceeding vapours to afcend, and fo on ; which 
in this cafe will greatly aid the alcent of va- 
pour. And thus far I think the wind afiifts 
m the. afcent of vapour, but no farther. I 
have mentioned hot liquors only, becaufe 
the fteam is more vifible in them, not but 
the fame cafe often happens in evaporation, 
where we cannot ib eanly perceive it. 

To the Prefideht, Council 
and Fellows of the Roy- 
al Society. 

%* Sent this letter, dated the loth of Np- 
vembery 1754, 
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The Answer to the Second Letter. 

SIR, ''London^ March Sih^ ^75S* 

I HAVE deferred my acknowledgments 
for year letter, and two packets direfted 
to me, 'till I had read your papers addreffed 
to the Royal Society, who return you their 
thanks for them. It would be a further ob- 
ligation on them, if you would favour them 
with the experiments made by yourfelf, to 
which you refer for the fup^x)tt of your 
realbnifigs. 

Your communications will always be 
highly acceptable to them 5 as any of your 
Mmmands will be to, 

SIR, 

Your nK)ft obedient, and 

moft humble lervant. 

To Henry Eeles, elq$ Thomas Birch, 

at Lifthore. Secret. IL S. 

N. B. No anfwer to, or any notice taken. 
rf, any of my other letters ; tho' repeatedly 
required by me. 

HeNST fiEijES. 
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LETTER IV. 

SIR^ Li/more^ 21^ March^ ^755- 

I RECEIVED your obliging favour of 
the 6th Inft. o£ which I am highly feo- 
iible.} a(id ihall always be fubfervieat to 
your commands^ 

You dp mc the ho&our, .^p tell^C) thiif 
the Royal Society defire luow the /ei^peo;- 
ments, by which I found aU a^n^ti^g vsar 
pours and exhalatioa^ to be ele^i^ed. A^ 
firft I only fuppofed that they mu^ be ioi 
according to the rpafopi^ig ia ipy Mt^r ; 
but^ ^pon trial, wkh a yery iGiqajpip ^ppar^- 
tus, I had the [Sleafu^ to. cpnviBi^e^ffiyiieK 
that they were |o. 

I extended a fine firing of filk eight feet 
horizoAtally ; and frora the middle lufpended 
two pieces oi fuch down as grows upon our 
turf-bogs, by two pieces of fine filk, abput 
twelvt' inches each in length ^ and then^ ^by 
rubbing a piece of fealing-wax on my waift- 
coat over my fide, I eledrified the pieces of 
down 1^ and then bi^ought fundry burping 
things under them, ib ^ to let t^ irao^ 
pafs in great plenty through and aboi^.^i^^i 
to try whether the eledrical fluid would run 
off with the fmoke ; but had the pleafure to 
fee that the down was but a little affeded 
by the paflTage of the fmoke, and ftill re- 
mained eleQrified. I then brought fundry 
fieaitos -from the fpout of a boiling tea- 
kettle^ 
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ketUe, and othcrwife in the fame manner j 
m4 ftill found the down remaiaed cledlrifiod- 
I then breathed pn them in great pknty^ but 
found that the down ft ill remained deilri- 
feed- I then joined the palms of my haad^ 
together, with the fingers extended perpen- 
dicularly under thp down, which itill re- 
mained eleclrifedj although the fubtile ef- 
flnvia, thrown off by perfpiration^ paffed in 
great plenty through the down ; as may ap- 
pear by holding one or both the hand^ in 
the facne manner under any light matter 
floating in the air> which will be driven up- 
wards thereby, with as great velocity, as an 
eledrified feather is by an eledrified body 
held under it In fhort, I tried all the va- 
pour and eschalation I could think of, in the 
fame manner, and with the fame fuccefs. 

I then warmed a wine glafs, and, with 
the Hurt of my coat, held iniide and out- 
fide the glafs between my fingers and my 
thumb, I rubbed the glafs brifkly about, and 
electrified the down* and found all experi- 
ments gnfwer in the fame manner as they 
did with the wax, I mention this particu- 
lar, becaufe fome writers qn eledricity have 
fa id that there were two kinds of eledrical 
fire, the one refinous> and the other vitre- 
ous i becaufe light bod res elegit rified by glafs, 
are attracted by eledrifi^d wax, &a and 
thofe eledrified by refins^ are attracted by 
giafs. But I think thefe diiferont effect? 
muft arife from fbme difiering qualities in 
the refin and glafs^ which have power to 
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afluate this fire differently. For if there 
were really two diftind fpecies of this fire 
oppofitc in their nature, the afore- mentioned 
experiments would have a very different 
oonfequence from what appears. For if the 
vapours were impregnated by the vitreous 
fire, they mnft ablbrb, or fome way difturb 
the refinous fire which electrifies th& down j 
and fo, vice verfa ^ but we find that the 
fame vapour, with its eleftric fire, paffes 
through the eledrified down in the fame 
manner, whether it be cledrified by glafs, or 
refio. But I will not detain you on this 
fubjed- 

The eledricity remaining in the eledrified 
down after thefe experiments, made it appear 
that the fmoke and fteams muft be either 
eledrics, or non-ele£lrics eledrified. It was 
eafy to fuppofe them non-el edrics ; as they 
arife from non-el eiSric bodies ; and the more, 
becanfe the highcfl: elcdrics, by a dilcontinu- 
ity and comminution of their parts (long be- 
fore they come to be as minute as the par- 
ticles of afcending vapours) become non-elec- 
trics, or conductors of eledricity. For glafs, 
refin, wax, &c, all become non-eleflrics, even 
in fijfion. 

But, to try whether the fleams, &c. were 
non-ekarics, I only bedewed the wax and 
glafs with my breath, fteams, &c. from my 
hand to the end of the wax and glafs ; and 
then touching the elcflrified down with the 
ends of the wax and glafs, I found that the 

cledrical 
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clcdrical fire immediately pafled from the 
down into my hand through the fleams, &c. 
which reftcd upon the wax and glafs ; which 
I. think fufficiently proves the fleams,. &c. to 
be non-eledlric ; and I think it as plainly 
appears, that they are eledlrified while a^• 
tending, bccaufe the eledrical fire in the. 
down, does not join with them in their 
pafiTage through it 5 which otherwife it 
would do with them or any non-eledric 
not eledrified. 

I made ibme other experiments to this 
purpofe, but theie principally perfuaded me 
^ to lay that all afcending vapours and exha- 
lations were eledrified; but how far they 
will weigh with the Royal Society, f muft 
leave to their better judgment ; and Am, 

SIR, 

Th. BirchrSccrJi Your moft humble, and 
Sety/iiTcrrne- moft obedient fcrvant, 

court, Fleet-ftreet, 

^don. Hen. Eel^s. 



I eledlrifiecj the down after each expe- 
riment. 
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L E^ T T E H V. 

S I R^ lajmorej 1 1th Aprt/^ 1 7516. 

I Wrote to you 2 ift Marebi 175 5, with fonw 
eledHcal experiments^ and t)>erein mea- 
ticMied, that feme writers were of opinion tbarfe 
there were. two kind« of elcdrical fire, thcr 
onerefinoud, and the other vitreous ; becaufe 
light bodiea eledrified by glafs are attra^ed 
by the eledbrified wax, &c. and tho£b ele^trifi:- 
ed by retfins are attracted t^ glais. Bilt that I 
thoughtj thefedi0erent efiedb muft ariie&Din 
ibme differing qualities in the reiin and 
gkfi, which l^ve power to aduate this fire 
differie^ntly. I have often fitlce been ecmcehi*^ 
ed that I did not oommunicate anex^riment . 
that I had then, and many times before made,, 
the efFeds of which, and many others I have 
fince rtiade, fome few of which I fhall menti- 
on, may let us farther into this enquiry, alid 
give us a new dodrine of eledricity. 

It may appear Ibmething late to trouble you 
on this fubjed after the labours of fo many 
ingenious men ; but as I think that there are 
but few things which can open a larger field 
for fpeciilkfion to tttfef ittqilifitive, ttiaA the 
powers of eledricity in the operations of ttk^* 
ture ; I will venture to lay before you ibme 
dilcoveries which may be ufeful in inveftiga- 
ting the powers and ufes of this adtive prin- 
ciple. 

I fhall alfb boldly venture upon another 
beaten track, I mean magnetilm, where I 



1 



f 45 ] 
think there is ft ill room for enquiry, tho* num- 
ber Icfs men, of abilities fuperior to mine, 
have gone before me ^ but as truth is what 
we all feck, I fhall not be afhamedtolajrany 
tlifcoveries before you which appear new to 
me - in which if you find nothing ufefnl, I 
hope you will forgive the trouble of readmg, 
and difpofe of tliem as you think proper. But 
I will add my opinion, that I think it one 
great oWinnJ^ion in the way to knowledge, 
5iat from fomething defultory in the mind, 
men generally ad like children in growing too 
foon tired of the fame play-thing, and always 
quit thc(k difficult refearches, long before 
they come to the extent of the human under- 
ftanding. 

There are in eledricity tw^o different dif- 
tin<a' powers, which in their natural flateare 
al%^ays conjoined, and (tcm to exert but little 
fenfible adion in that ftate ; thefe powers I 
call, only for diftindlion fake, the vitreous 
power and the refinous power, becaufe they 
feem to be difFerently excited by wax and ^ 
gkfs ; not that one is excited without the H 
other, for they are both always excited toge* ™ 
ther, the one ading inward to the eledlric and 
the other out from it, as often as they are for- 
ced to feparate by heat and fridtion ; and this 
order is tranfpofed as often as the polifhed 
glafs and wax are rubbed ; that power which 
a€ts out from the glafe a<38 inward to the wai^ 
and that power which a£ls out from the wax 
ads inwOTd to the glafs. They may be alio 

tranfpofed 
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tranfpofed asr- often as you pleafe by rubbutg: 
the fame piece of glafs, as I.lhall fhew by ex-' 
periment. O you may eledrify the famer 
matter with which power you chufe, with- 
out tranfpofing the powers, while they arc 
excited by the wax or glafs, only by drawing 
off that power which a6ls inward to, or out-^ 
ward from the eledric. The method of doings 
which I fliali Ihewprefently by experiment 

Any two things eledrified by^ny one of 
thefe powers repel each other ; but if you 
cle6h-ify two things, one with the one power, 
and the other with the other power, then 
thefe two things will attrad each other j 
which fhcws that thefe' powers naturally at- 
trad each other, and are only feparated by 
force. This matter being known, it will be 
much eafier to account for the phsenomena 
of eledrical experiments than it has been hi- 
therto. 

I could fend you a number of complicated 
experiments to prove this dodrine, and to ex- 
plain the phaenomena of eledricity ; but I 
rather chufe to let it go with as plain and evi- 
dent experiments as may be, left I fhould err 
in my manner of expreffing them, or the ope- 
rators miftake in the executing of them, and 
by that means think me miftaken in what I 
affert ; as I well know how difficult it is, to 
make gentlemen recede from the opinions they 
have held and afferted,jcven by the cleareft 
truth. 

Before I mention any eledrical experiq^ents^ 
I will fay ibmething of magnetifm ^ as there 

arc 
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are fome things in the^wers of magnetifin 
mighty fimilar to )tho|b of eledricity ; but I do 
not by any meani think them the fame. 

Magnctifm conMs of two different diftinift 
powers, which in their natural ftatc are con- 
joined and exert but very little fcnfible adion, 
and ftrongly attra^S each other at all times ; 
but when Separated by force, they ad fimilar 
to thofe of eledricity ; for when magnetifm 
is excited in two different pieces of iron by 
the ibuth pole, thofe ends repel each other, 
the fame thing follows when they are excited 
by the north pole 5 (for fo thefe different pow-^ 
crs have been called from their verticity 5) 
but if one piece be excited by the north pole, 
and another by the fouth pole, then they at- 
trad each other, as iii eledricity. 

Both magnetifm and eledricity ad ftrongcft 
at corners, edges and points, they have their 
repulfi ve and attradi vc powers at certain dif- • 
tances ; the eledrificd body is as much at- 
traded by the body which is not eledrified, 
as the latter is by the former ; the magnet is 
alio as much attraded by the iron, as the iron 
is attraded by the magnet. But here I muft 
remark that the magnet attradls and is attrad- 
ed according to the quantity of iron to be at- 
traded, and not according to the ftrength of 
the magnet. For one ounce of lead at the 
end of a Imall brt of iron, will pull it off from 
a magnet, which will fufpend a f>ound of lead 
at the end of a piece of iron weighing four or 
five ounces ; tho'^ the ends of both pieces of 
iron, which are to aMQe,in contad with the- 
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magnet, be fliaped alike • the caufe of which 
I (hall endeavour to expl^n. . This has fomc- 
thing fimilar to the action of gravity. 

Both powers of magnctifm and eledbricity 
arc excited and feparated by fridion ; whiph 
is a very wonderful cffcdl if duly confidcred * 
in both ; particularly in magnetifm, that thefe 
powers naturally attra(^ng each other fhould 
remain leparate in the fame ftecl bar for ma- 
ny years ; and yet at any time be drawn back 
into their natural ftate by a few rubs of two 
other magnets in a contrary order to that 
which feparated them at firft ; I mean by 
drawing their poles from the; center of the 
bar oyer the ends, the north pole over the 
north pole, and the fouth pole oVer the fouth 
pole, by which means the feparated powers 
are conjoined, and feem to vanifli, at leaft to 
be quiefcent 3 not that they really are fo, for 
they are always fet in a<Stion by a foreign pow- 
er according to the pofition they lie in j as I 
fhall (hew prefently. The powers of eledri- 
city Will alfo remain feparate on a rubbed 
glafs, fof many hours in a dry air.and warm 
place. 

* *1 here is another remarkable fimilarity be- 
tween thefe f>owers, for I can give a verticity 
to a fine needle by the eledric powers, and 
make its poles what points of the compals I 
pleafe to make choice of ; but this verticity i^ 
very weak and eafily altered, and at beft not 
permanent for many hours ; and therefore f 
will not trouble you with the manner of giv- 
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ing it. Mr. Franklin fays in his letter, in the 
47th vol. of Philofl Tranfadioijs, Number 44,. 
page 289, that he has frequently given a pola- 
rity to needles, and reverfed it at pleafure by 
an eledric fhock. Which I belie ve is tfue ; 
but he does not feem to know that the elec- 
tric fire, in this cafe, does no more than any. 
common fire will do; as I fhall fhew prc- 
fently. , 

Magnetifm is a quality inherent in all iron, 
nor do I think that iron can be di veiled of it. 
Fire, which is the readieft means to diveft 
iron of any quantity of fixed magnetifm, does 
not diveft it of its natural quautity, but oa 
the contrary will fix a polarity in any 'irori, 
according to the manner of heating or coaling 
that iron. 

Mr. Robert Boyle long fince told the world 
that iron, heated red hot and cooled in a verti- 
cal pofition, acquired a fixed polarity, the un- 
der end being the north, and the upper end 
the ibuth pole. He alfo told them that a bar 
of iron held vertically, had a polarity in that 
pofition, in the manner above, but that the 
poles were reverfed upon reverfing the bar. 
He has alfo told them how to change the poles 
of a magnet by fire, and likewife how to dir 
veft a bar of fteel of its fixed magnetifm, by 
a contrary touching ; which Mr. Canton feems 
to make a fccret. 

Tho* he and others, have told us many 

tilings too prolix to repeat, yet I think fome- 

thing may be added to (hew by what fixed rule 

magnetifm is aded on by fire, as alio to Ihew 

G 2 . how 
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how it ads in its natural ftate ; and therefore 
I (hall add this rule 5 That all bars of iron, 
which have not a fixed or unchangeable po- 
larity, acquire their flrongelt polarity while 
held parallel to the dipping needle ^ and that 
polarity leffens by degrees, as thcy''rec;line 
from that pofition, (whether in or out of the 
magnetic meridian) 'till they come to be per- 
pendicular to the dipping needle j in which 
pofition the magnetifm does not feem to ad. 
And this may be proved, by touching a fine 
fewing needle with the magnet, and floating 
•it upon a glafs full of very clean water : for, 
upon bringing an iron bar in the above pofi- 
tion, the north end of the needle will be re- 
pelled by the under end of the bar, and at- 
traded by the upper end of the bar; and fo, 
vice verj'a, of the fouth end of the needle. 
And, as you recline the iron bar from being 
parallel to. the dipping needle, you'll find the ' 
polarity lefien by degrees, 'till it becomes 
perpendicular to the dipping needle ; and 
then all figns of polarity vanifh. What I 
have now faid, will alfo ferve for a rule for 
fixing a polarity in bars of iron, or fteel, by 
fire ; for if they are heated red hot, and cool- 
ed in any of the above pofitions, they will 
have their polarity fixed according to the po- 
fition ; the ftrongeft, while parallel to the 
dipping needle, and fo leflen by degrees, 'till 
their pofition becomes perpendicular to the 
dipping needle, and then they will not havo 
any fixed polarity. And this rule holds in- 
satiable^ 
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variable, provided that the iron and ftcd^.^ 
equally heated, and equally cooled, whether 
in the air or in water. But I have found, 
upon cooling in water, that when tine under 
end of the bar was exceedingly hotter than 
the upper, and that the upper end cooled 
ifirft, that it fometimes became the nortii 
pole ; but this very feldom happened. After 
neating bars of fteel very hot, and plunging 
them mto cold watenin a pofition parallel, to 
the dipping needle, I have found that they 
had not only acquired a ftrong fixed verti- 
city, but alfo an attradive power. 

I (hall now fay fbmething of communicat- 
ing this power. Firft, that large furfaces ea- 
fily communicate it to fmall ones (but not 
vice verfa) and that in a much greater de- 
gree than any they exert themfelves : For, 
take a4arge bar of iron, or fteel, which 
is better, which has not a fixed vertidty, 
and hold it parallel to the dippmg needle; 
then take fmall bars of fteel, about three 
inches Jong, a quarter broad, a:nd one fix- 
teenth thick, and touch them to the ends of 
the lafge bar, as you would to any magnet, 
.by drawing them from the middle of the 
fmall bar over the ends both of the fmall 
and large bar, ten or a dozen times with 
eiach fide of the fmall bar, and you'il find the 
fmall bar eftdiied with a ftrong fixed yertici- 
ty and attractive power, much greater than 
what the large bar exerts in any pofition ; 
and changsdiinto a real magnet. And thus, 
by touching ai number of the fmall bars, and 
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proceeding in Mr. Cantons method, the mag- 
netic virtue may be raifed to as great a 
degree as the metal can receive. For here I 
jnuft obferve that a piece of fteei well harden- 
ed may be made to take up thirty times the 
weight that it will do when quite foft, tho' 
you touch it with the fame magnetic bars 
in each ftate. And this method comes near- 
er to what Mr. Canton propofed, viz. to make 
artificial magnets without tlie help of natural 
ones. But neither will do that j for his po- 
ker and tongs are natural magnets and have 
their verticity fixed by being heated and then 
cooled in a vertical pofition ; and the iron or 
fteel bar, tho' without a fixt verticity, yet 
while it remains in that pofition exerts a ver- 
ticity, and is able to communicate a fixed ver- 
ticity to the fmall bar, and is therefore for the 
time a natural magnet. Nor is ther^ any iron 
bar, from the largeft to a fix-penny nail, but 
what will exert this power according to the 
afore-mentioned rules- nor can they be di vett- 
ed of it.. But how this power is raifed to de - 
grees exceedingly above that which gave it, . 
and communicated to any quantity of fleel we 
pleafe in the fame or greater degrees, has been 
matter of wonder and furpriie ; nor has it 
been more eafy ho account for its being fo 
quickly withdrawn from a magnetic bar, by 
a fridion contrary to that which gave it. 

But I ihall now endeavour to explain this 
matter. The magnetic powers in the large 
fteel bar, while it is held parallel to the dip- 
ping needle, are aded upon by that ^foreign 
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power whiph .4irc£ts all magnetifm, one of 
them being sittraded Jo it, and the other re- 
pelled frqra ijt, ^ may appear by the bax9 ex- 
erting a yerticity m this pofition ; and if th^ 
bar continues fgr a great length of time w 
this pofition, this adlion produces a fixedver- 
ticity in the b^r by feparating its powers. And 
while thefe powers are any way feparated id 
the large bar^ if a very fmall bar, be drawn oyer 
the end of the large bar, then that power predo-- 
minating 4t the end of the large bar, attta&s 
ope of the powers of the finall barjto that end, 
which was jo cQAJuja<3tiQn with the large^ bar, 
and conibquently forces the other power to the 
Other end of the fma;U bar, and by a frequent 
repetition of this operation tlie powers in the 
.fmall bar are iutixely feparated, and a fixed 
verticity produced. Now when a number of 
thefe fmall bars have the powers thus fepara- 
ted, they may be joined in Mr. C nton's me- 
thod to fepar.ate the powers in a larger bar, 
whofe furiace ihould not exceed the furfaces 
of all the fmall bars taken together ; and thus 
you-tnay proceed to ieparate the powers in 
what quantity of fteel you pleafe. How they 
may be again conjoined in their natural ftate, 
X hive before {hewn. Why the l^rge piece 
of iron is more attraded by a roagflfet than the 
fmall piece, appears from there bemg a much 
greater quantity of this power to be attraded 
in the large piece than in the fmall piece. 

I cpuld produce many experiments to ihew 
/that th^fe. powers are always feparated in any 
^iece of irp9 Awhile. in Aont»(3t with the roag- 
jjkjet, and that they remaiiv fo fat fa^a IvtSa 
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time after the magnet is withdrawn, which 
duration is in proportion tothcfizeandftrcngth 
of the magnet and the quantity of iron j but 
this would make me run into an unneceilary 
ptolixityj becaufe every experiment-maker 
may obfervc it. ^4 indeed I would trouble 
you with no more of this kind than is abfo- 
lutcly ncceffary ; but upon recoUedion that I 
have lately re^d a treatife upon attradion and 
repulfion by a member of the fociety, before 
whom it is poffible you may lay this letter, 
whofe principal defign is more particularly to 
explain the phaenomena of magnetifm, I muft 
beg leave to obferve upon what he has faid ; 
becaufe it difters very much from what Ithink, 
and what I have now faid of it. 

This learned gentlemaniays that magnetifin 
is'acontinued ftrcam of repellent fluid, circula- 
ting through the axis of the magnet, by enter- 
ing at one end and going out at the other, and 
returning over the furface to enter again and 
continue the circulation. To prove this and 
make it evident to our fenfe, hebriugjs an ex- 
periment v'ith the filings of fteel fprinkled 
on a {heet of paper, and laid over the magnet 
tofliew, by the figure in which they are rang- 
ed, thediredtionofthc magnetic flream; and 
to make this more evident, he chufes to make 
ufe of fteel bars made magnetical, becaufe 
magnetifm is found more regular in them than 
in the natural magnet. This experiment is 
very eafilyjmade by fifting fome fteel filings, 
through a paper pricked with a pin, very thin 
upon a fticet of paper laid over the magms 
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tic bar, and putting the paper gently found 

the edges with the end of a quill, the filings 

^are immediately ranged in order by the mag^ 
netic powers. But this order will never ihew 
that they were thrown into it, by a ftrcam of 
repellent matter, circulating through the axis 
of the magnet, from north to fouth, and back i 
l^ain over the furface from fouth to north ^ B 
tiov is there anything in thisoftier iimilar to j 
what this gentleman has defcribed and deli* | 
fieated in his printed book. Therefore as i 
m the exiftence of fuch a ftreaiu is not proved B 
by this experiment, I fhall not meddle with ™ 

• this gentleman's abftrufe reafonings about it, , 

But as this experiment will help to explain I 
what I have faid about the magnetic powers, 
I fhall mention the order in which the filmgs J 
are ranged by a fingle magnet, and in feme 
other complicated cafes w^hen more magnets 
are nfed. ilnd if I fliould fail in defcribing^ 
the experiment will make it explicit. I have 
faid before that the magnetic powers are fe- 
p parated in every bar rendered magnet ical, and 
confequently mtifl be drawn toward the ex- 
tremities of that bar ; the point of greateft 
power in either end of the bar is eafily difco- 
verable by fufpending a very fine needle^ 

I touched by that end of the bar, and bringing 
it over the axis of the bar, it will be drawn 
to that point ; which is near a femidiameter 
^f the Imr, withm the end of the bar j this 
power alfo extends, in the axis of the bar, to- 
ward the middle of the bar, leflening by dc- 
I grees. Now let us fuppoie. this power in forqpi 
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Something like an egg, but longer and tapered 
toward the end next to the middle of the bar, 
with its rays thrown out every way perpendi- 
cular to its furface ; this will nearly defcribc 
' the order in which the fteel filings are always 
ranged in this experiment ; with this excep- 
tion, that where the rays from the inward 
.ends of the different powers fhould crofseach 
other near the middle of the bar, they arc 
there, by their mutual attradion, drawn into 
curved lines ; which are more curved in pro- 
portion to their diftance from the bar, as 
the angles in which they (hould have crolTed, 
are left obtufe. Thefe lines may make an 
hafty obferver, think that there is a kind of 
circulation about the middle of the bar, and 
he may be more confirmed in that opinion by 
the fufpcnded needle, I juft now mentioned, 
which will be thrown off from one fide of the 
bar and drawn round to the other, in the dir 
redion of thefe lines ; but let another needle 
be touched by a different end of the bar, and 
-fufpended in like manner, it will be carried 
back oyer the fame lines in a diredion con- 
trary to the firft. Now if thefe needles are 
carried by the force of a circulating fluid, there 
mufl be two ^uids circulating in dired oppo- 
fitioti to each other ; and it is very dirocult 
to conceive how theCe needles can always keep 
the fame different courfes, without ever being 
interrupted by the fluid inoving in oppofition 
thereto. 

'But lay two magnetic bars, parallel to each 
Whery and ^bout two ihches affimder, tbe 
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nor^h pole of oac and the foulK pole of the 
other, at each end, and fift the tilings on the 
paper over them ^ and you have a new fet of 
circulations produced^ if you fuppofe that tl>e 
fluid circulates ia the Hues in which the fil- 
ings are ranged ; for here you have curved 
lines wherever the attrading rays ihould 
have croffed each other, both at the ends and 
about the middles, as in the foriDcr experi- 
ment, and from tide to fide reverfed to thofe 
in the middle. But not to trouble you with 
a number of experiments which are eaficr 
made than defcribedj I ftiall only fay in gene- 
ral, that place the bars in what complicated 
Shapes you pleafe^ the filings will always 
range themielves according to the attradion 
or repulfion of the powers in the bars, and 
that in fuch fhapes, as no ways indicate a 
circulation of the magnetic power through the 
axis of the bar, and back again over the fur- 
face. Nor can I think there is any circulation 
between thefe difierent powers ^ for if there 
was, they muft mix by their natural attradi- 
on, and then magnetifoi would feem to ceafS, 
as it does when thefe powers are drawn toge-, 
ther by rubbing them with other magnets in 
an order contrary to that which firft feparated 
thefe powers in the ban And to fhcw tha 
:|heie powers arc really feparated in every 
-Inagaetic bar, fufpend a touched needle bjr' 
the eye and point, fo that it may hang paral- 
"^1 to the bar lying oo the table, 4:arry this 
iieedle round the end and over the middle of 
_the bar, you will find the north eiid of titte 



1 



5 

needle at trailed to the fouth end of the bar quite 
rounds and the fouth end of the needle thrown 
ofFcvery way in the direction of the rays which 
I have defcribed j then bring the fouth end 
of the needle to the north end of the bar, and 
it fhall be at traded quite round, and the north 
end of the needle thrown off in the direction 
of the rays. When the repelling ends of two 
magnetic bars are laid together, the needle 
will be carried round them and over the mid- 
diy)f the bars in the fame order it is carried 
ro^nd one end of the ban If you place two 
bars in a Une with the north end of one to the 
fouth end of the other, feparated to ono third 
of the length of the bar (to which diftance the 
powers feem to be feparated in moft bars) and 
then lift the filings over them, you will find 
them ranged between the bars, in the fame 
manner they are ranged abo^t the middle of 
each ban Which Ihews that thefe powers, 
feparated to the fame diilance in the ends of 
two barsj a6t much in the flime manner as 
when feparated in the fame bar ; except that 
they are weaker in their ends approaching the 
middle of the bar, as I have obferved be- 
fore, 

I could pefter you with experiments with 
file duft, fufpended needles, &c. but as mag- 
netic bars are fo common, I fhall leave every 
gentleman to make experiments for himfelf, 
wliich will in the end (as far as I know) evince 
the truth of what I have faid ; for I fear that 
I am already growing too prolix, which with 
muny other faults, I njuft beg you will eacr 
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cufe, as wcjll as the want of proper deference 
and relpedt, due to you and the fociety, iri"^ 
my manner of writing ; for if I conceived I 
was in prefence of fo learned^ body of men, 
I mould be eafily deterred from writing or 
fpfeaking ; but the difcoveries I am now lay- 
ing before you are my own, and appear to me, 
by a thoufand experiments, to be founded in 
truth ; and if no .one elfe has hit upon the 
lame things, theymay be worth the acceptance, 
as they tend to explain the phaenomena^ 
eledricity and magnetifm j and furnifli a new 
*4o6irine of both j which if you pleafe may be 
called Ee/es's new dodrine of elcdricity and 
magnetifm ; not that I intend to include in this 
Jetter all that I know of thefe powers, for it 
may appear abfurd to Ipeak of their different 
adions according to their different circumfian- 
ces, orof their ufes in nature, before it is al- 
lowed that there are fuch different powers. 

I fhall now mention my eledrical experi- 
ment, and fome few others, to explain what I 
have faid. 

The experiment is this. Extend a filken 
ftring horizontally, and from it Ibfpend two 
pieces of bog-down, by two filken firings, of 
fifteen inches long, looped on the horizontal 
firing to flide backward or forward ; then elec- 
trify the pieces of down, one with fealing- wax 
and the other with glais j and when you bring 
them to approach within the fphei-e of their 
adivitv, they will fly together, and updn con- 
tad all figns of eledricity vanilh j provided 
that the pieces of down were equally eledri- * 
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fied, whether much or little ; hut if one waa 
much more eledrified than the other, then 
that which was leaft eledtrificd lofes all its. 
cledlricity after contact, and the two remain 
eledrified with the excefs of eledricity of 
that whicli was moft eledrified, which will 
appear from their being repelled by the wax 
or glafy, which ever was ufed with the piece 
which was moft eledrified. 

This experiment and many others led mc 
to think that there muft be two different 
powers in eledricity, and that they rouft be 
differently excited by the wax and glafs ; ac- 
cordingly I obferved, that while a piece of 
down, fuch as I ufed, was eledrifying by wax 
or glaft, that Ibme of its fibres were violeiitly 
extended from the eledric, while others were 
as ftrongly attraded to it j this made me think 
that the powers may be here divided; and 
that if I could draw off one power the down 
may remain eledjified with tne other ; I then 
kept my finger in contad with the outward 
fibres, for a fecondor two; and then plucked 
away glafs and finger together, and had the 
pleafure to find the down was eledrified by 
the refinous power, as appeared by its being 
attraded by the glals, and impelled by the wax. 
I then eledrified the dpwn in the fame man- 
ner with the wax, and found that it remain- 
ed eledrified by the vitreous power, and was 
accordingly attraded by the wax, and repelled 
by the gjafs. This convinced me that my 
fuppofition was true. I then put the down to- 
ward the bottom of an excited wine glafs. 
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which was t^iper, {o that the down was iri 
contad with ^1 fides of the glafs j and when 
it had remained there for a lecond or two, 1 
plucked the glAfs perpendicularly down toom 
It, that it might not touch the mout)r of the 
glaft, and found that the down was electrified 
with the refinous power. This I thought 
put the matter out of doubt, I then eledbri- 
fied the two pieces of down with the fame 
glafs ; but one of them in the common way, 
with the vitreous power which aded out from 
the glafs, and the other by the refinous power 
which aded inward to the glafs, by ^plying 
my finger as afbre-mentioned, and found that 
they attraded each other in the fame manner, 
which they did when eledrified by the wax, 
and glafs ; and that after contad the eleOri- 
city vaniflicd, provided they were equally 
eledrified ; but if one was more eledrified 
than the other, then they both remained elec- 
trified with the excefs of elcdricity iii that 
which was moft eledrified ; as may appear 
by their being both either attraded or repdl- 
led by the glafk. And this I can always order 
as I pleaie in the experimfent. I made the 
fame experiment with excited wax, and the 
eficds were the fame. I then fufpended a' 
piece of down, from the filk ftrmg, oy apiece 
of linen thread about tv^elve mches Ictag, and 
found that it could nx>t be eledrified with the 
vitreous power bjr the glkfs, nor with the re- 
fihousr power by the wak ; the reafoti is be- 
caufe thercr wafc Siore of tliat poWer, which* 
aded inward to the eledric, in the down. 
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than there was of that power v^hich adEed 
outward in the thread. But reverfe this ex- 
periment by letting a piece of linen' thread 
hang from one of the pieces of down which is 
lufpended by filk, and then touch the end of 
the thread with the glafs or wax, and the 
down is immediately eledrified j becaufc 
there is a great deal more of the power, which 
a(3s outward to the down and thread, than 
there is of the power, which ads inward, in 
that part of the thread which is in contad with 
or near the glafs. 

Thefe experiments and many others made 
me think it may be poflible to make glafs, b)^ 
altering its furrace, tranfpofe thefe powers in 
the fame manner that wax does. . In order to 
which I took fome coarfe emery, and obfcured 
one fide of a pane fa(h glafs, which, when fi- 
niflied, I excited by rubbmg that fide of the 
glafs, and found the powers tranfpofed « at 
both fides of the glafs, in the fame order as 
they are by excited wax ; the refinous power 
outward and the vitreous power inward. 
And they are again tranfpofed into the difl^e- 
rent order at both fides of the glafs, when 
you rub the fmooth fide of the glafs ; and fo^ 
vice verfa^ as often as you rub the different 
fides of the glafs. Which may be feen hy 
rubbing the fmooth fide of the glafs and elec- 
trifying a piece of down, which will be repel- 
led by either fide of the glafs ; then rub the 
obfcure fide of the glafs, and the down will 
be attraded by either fide of the glals ; rub 
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the fmoothfide again, and the downwill agaijfi 
be repelled by both fides of the glafs j and fb on, 
attradled and repelled as often as you rub 
the different fides of the glafs, and three qr 
four rubs at a fide are fiifficient to tranfpofe 
thefe powers. Or if you rub one half or the 
breadth of the glafs at one fide, and the other 
half at the other fide, the piece of down 
fhall be attracted at each fide of one half of 
the glafs, and repelled by each fide of the 
other half of the glafs. In thefe attfafli- 
ons and repulfions the down muft not be fuf- 
fered to touch the glafs; But if it fhouW 
touch one half, and be eledjrified aifid repel- 
led, then the oth^jr half will att.rad jt. 

When the obfcure fide of the glaft is rub- 
bcd> let two pieces of down hang near eaph 
other, and bring the glafs under thjpm, they 
wiilfcoth beftronglyattra^icdtotheglafs, but 
fome of their fibres extended from it ; draw 
ofF one of them in fuch manner that it may- 
touch the upper fibres of the other in gojng 
off, and immediately after draw the^ d^fs 
from the other, and you will find thefe 
pieces of down eledrified with the different 
powers ; that which was firfl taken away bj 
the power ading outward^ and the other by^ 
the power ading inward. N.qte, in this ex- 
periment the down mufl not touch the gflafs^ 
if it be within half an .inch, it is fuffiqiipnt ; 
and the fame in other experiments whore the 
outward power is to be drawji off. by thp 
finger or other non-eledric. Sometimes when 
the down is very much attraded to and re- 
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pelled from the glafs, in its diflerent fibres^ 
if you withdraw the glafa fuddenly, there will 
not be the leaft appearance of electricity in 
the down ; becaufe the outward fibres were 
eledrified by the power ading outward, and 
the inward fibres by the power ading inward^ 
and thefe powers joining by their natural at- 
tradion after removing the glafs, they are in 
their natural conjoined ftate, in which they 
exert but little fenfible adion. 

But if any one doubts whether thefe pow- 
ers are really feparated in the down, while it 
ftands thus attraded to, and repelled from 
the glafs J let him bring a piece of excited 
wax to the repelled fibres, and they fhall be 
attraded to it, and. it will repel the fibres 
which are attraded to the glafs ; or let him 
bring another excited glafs, and the upper or 
repelled fibres fhall be repelled by it, and the 
lower fibres attraded to it. 

The fame efieds will appear, in a contrary 
order, when the down Hands fo excited upon 
a piece of wax. 

I may now appear tedious, but I have ta- 
ken fome pains to reduce my letter to thefe 
fimple experiments to prevent objedions to it ^ 
and I believe that I need not inform you 
that thefe difcoveries were not made merely 
by the touch of a finger as I have defcribed ; 
for inventions coft the inventors much more 
trouble, than can eafily be believed by thofe 
not ufed to invention, and who only fee the 
thing wrhen done. 

. I could 
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I could now enter upon a number of com- 
plicated experiments, to fhew how the natu- 
ral quantity of eledricity, in all bodies, muft 
be aded upon to admit the adventitious, and 
various bther things, relative to the complir 
cation of thefe powers. And alfo in magne- 
tifm, particularly to fhew how the file-dufl 
may be difpofed in curve lines without any 
circulation between the magnetic powers ; 
but IfhaU referve thefe matters for fome fu- 
ture amufement. 

About two or three years ago I wrote ibme-; 
thing to {hew the caufe of the refradion, .&c. 
of light, according to my promife to the. la- ^\ 
ciety, to which I had added fome anfwers to^ j 
Sir Jfaar JVhy/o/z's queries ; but upon meet- ^ 
ing an advertifement in the forty^feventh 
vol. of Philof Tranfadions, that every man 
was left to his own credit, for the Ibppprt of - 
his opinions publifhed in thePhilof. Tranfac- 
tions ; and my opinion in that trad being 
contradidory to feyeral great men, who wrote 
on thatfubjed, I rather chofe to throw them, 
by, than difpute about them ; not that .1 
think them infignificant, but 1 believe my cre- 
dit very infufficient to bear me through fuch 
an oppofition. I alfo wrote fomething toex- 
plain the caufe of the Aurora Borealis^ and 
other things, which I may fometime or other 
communicate for your amufement. 1 am, 
SIR, 
Your moft humble and 
moll obedient fervant, 

. Hen. Eeles. 
Ha ^^"^ 
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t#cft I may be fufpcded of boafting of a 
greater knowledge in eledricity than I really 
Save, and that I would impofe a new doc- 
trine from a few fimple experiments j I fhall 
let down a few of many hints, to which I 
am prepared to fpeak, and alfo a few of ma- 
ny more complicated experiments which I 
have made. 

Heat is as neceflary as fridioh to excite the 
ele^ical powers to adion. The eledric 
powers mull be feparated in the body to be 
cledrified, a^ well as on the eledric. This 
VTiii explain the adion and power of points in 
cledrical experiments j they do not ad be- 
yond the eiedric atmolphere. The elec- 
tric atmolphere of the clouds is nothing 
iSmilar to what has been fuppofed. The 
eledricity found in the air, only adheres 
to the vapours floating therein. Points 
of no great ufe in drawing off eledricity 
from the douds in time of thunder j that 
being generally difcharged by an exchange of 
powers from cloud to cloud, &c. Ibmetimes 
from the cloud to the earth, through the firft 
condudor. The myfteries of Mr. Mufchen- 
broeck's bottle eafily explained by the fepara- 
tion of the eiedric powers, and by their ac- 
tion when feparated. Thefe powers ad free- 
ly through thin glafs j and where their paf- 
fage through it is* prevented, it is by one of 
the feparated powers, and not by the glafs. 
All the complicated phaenomena in different 
matters hanging on, or applied to the fame 
candu6kor^ may be explained by the adion of 
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the natural quantity of cledricity in the conr^ 
dudor, according to the application of th^i 
adventitious. Mr. Franklin's fuppofition, ov 
rather aflertion, that the eiedricity which 
paffes from the infide of the eledrified bottU 
to the outlide, during the explofion, is lodg- 
ed in the body of the glafs, is quite wrong j 
for that cledricity is not even in conta^ 
with the glafs, while the bottle is charged } 
but on the contrary, a confiderable part of th^ 
non-eledric, which is in contad with the ia- 
fide of the glafs, is eledrified by the oppo(k$ 
power of eledricity. 

It* may appear invidious in me to objcdtp 
any opinion of this ingenious gentleman, be- 
caufe we both happened to write hypothcfe? 
to explain the caufe of thunder; which opi- 
nions are now in the hands of the public, an4 
muft Hand or fall by the judgment of the 
ingenious inquifitive. I never heard of Mr^ 
Franklins name 'till fome time after my lafl 
letter to you ; I lately got and read his works, 
and if 1 wrote in a'A(iHdidive fpirit, I could 
eafily fhew that his means of elcdrifying the 
clouds, his manner of bringing them into adi- 
on to produce thunder, and his propofed me- 
thod of drawing the eledricity from the cloudei 
by pointed iron, are all wrong. Eut I 
think the world obliged to this gentleman, 
and manyoth^s who have taken fo much 
pains to inveftigate the nature of this iiib- 
tile power. But ^s there is Hill great room 
§or enquiry, neither Mr. FrankUn^ or any iji'- 
genuous gentleman, ought to take it ilU that 



their errors arc difcovered ; becaufe authorif- 
cd errors are the greateft bar to knowledge ; - 
witnefs the great deference paid to many of 
Arijiotles abfurdities to this day ; nor ought 
any gentleman to think of impofing on him- 
felf or others, for the vanity of fupporting an 
opinion. And I folemnly declare, that if 
any of my opinions fall under a juft cenfure, 
I (hall be much obliged to him who fets me 
right. I have faid fo much, becaufe I think 
that whMt Mr. Franklin has produced in the 
49th vol. of Philof. Tranfadtions, page 300, 
as principles, will be found fo far from being 
principles, that they are not ftridly ttue. 

His firft principle, that eledric atmofpheres 
repel each other, is fo far true, that eledric 
atmofpheres of the fame denomination repel 
each other ; but w hen they are of different 
denominations, they then attrad each other. 
• His fecond principle is m part true, and 
may be explained by the fame means ; for if 
one body is more highly eledrified than ano- 
ther body is by the fame power, when the 
firft approaches the fecond, the exterior elec- 
tricity of the firft repels the exterior eledri- 
city of the fecond, but, per contra^ attradJs 
the interior eledricity of the fecond ; which, 
if duly confidered, will explain the cffe<2s of 
Mr. Franklins experiments. 

As to his third principle, that bodies elec- 
trified negatively repel eachother, it is erro- 
neous ; for no body can be eledrified negar 
tively, as may appear from wh^t I have laid 
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m my letter, and fhall fay prefently ; for the 
power greateft in quantity always a6ls out- 
ward, and the body is eledrified by that 
po^er, 

Nobody will appear to be ele<3rified while 
the eledric powers are equal in or on that 
body ; but if there be a greater quantity of 
one power than there is of the other power, 
then fhall the greateft quantity act outward 
from that body, and the body will be electri- 
fied with that power, and repel another body 
eledrified in the fame manner by the fame 
power ^ but if the fe^nd body be eledrified 
by the other power, then {hall they g^ttrad 
each other, and, after contadt, all figns of n 
electricity vanifh, if they were equally elec- 
trified ; but if not, both will remain eledri- 
fied with theexcefs of eledtricity t^jf that body, 
which* was moft eledrified. Ail this appears* 
in my firft eledrical experiment ; but as the 
€xplanatk)n of all cledrical experiments de- 
pends upon rightly underftanding this propo- 
lition, that there are two different powers in 
eledricity, and that they ad in this manner, 
I w^ould willingly be fully underftood. 

The fame condudor may be firft eledrifi- 
cd by either of the eledric powers, by an ex- 
cited glafs, and then by the other power, 
without altering any circumftance in the con- 
dudor or glafs, but merely by the manner of 
applying thf:. glafs to the condudor. The 
fame piece of down may be eledrified by an 
cKcited glaft, fo as to be attraded and repel- 
led many times, as you think ^ro^^t Vs^ ^W 
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fltrs, without any frefh rubbing of the gla6^ 
or any other additional matter touching the 
down. The fame condudor may be elctari- 
fied with either or both the different pollers 
ja fuccfeffion by the excited glafs, while in con- 
tad with the condudor, and all ligns of eledri- 
city be withdrawn with the glafs, without any 
other matter touching the glafs or condudor. 
*rwo fmall condudors, with a piece of down 
hanging on each condudor, may be fo fuf* 
peaded, that with one touch of an excited 
glafs, one condudor fhall be eledrified with 
the vitreous power, and the other condudor 
with the refirious power, and yet both pieces 
of down (hall be eledrified with one and the 
fame power j and upon withdrawing the glafi, 
all figns of eledtricity in the pieces pf down, 
and in the cpndudors, fhall difappear ; or by 
the manner of withdrawing the glafs, you 
may leave both condudors and both pieces 
of down eledrified with one and the fame 
power. 

A fmall condudor, with a piece of down 
hanging from it by a linen thread, may be 
eledrified through the down by one fide of a 
pane of fafh glafs, which is excited by rub- 
bing the other fide of the glafs ; and yet by 
continuing to rub the fame fide of the glafs, 
all the cledricity may be drawn back again 
through the glafs from the condudor j and 
farther yet by continuing to rub the fSime 
fide of the glafs in the fame manner, the 
down and condudor may be eledrified with 



f 7M 
the power which is different from that which 
cledrified them at firft. 

I could cafily tire you with a recital of ex- 
periments to evince the truth of what I have 
laid ; but mych more fo, were I to expatiate 
on the ufe of this combination of powers in 
the refledion and refradion of lignt, in the "" 
iccondary attradion and repulfion in Tcfpix^- 
tion and pe^fpiration, in evaporation and ex- 
halation, in ienfation, in vegetation, &c. but 
even the catalosu^ is too prolix to repeat, and 
lays opc^n a tram of enquiry too extenfive for 
myamlities, or inclinations to purfue ; for to 
iay truth, I have been more addided to the 
purfuit of what the world calls . plcafures, 
than to philofophical refearches j however if 
what I write is any manner of entertainment 
to the Royal Society, or to you, I fliall do my- 
felf the honour, at times, to continue a cor-- 
reipondence. 

To the Reverend Thomas 
Biipcb, Secretary to the 
Royal Society. 

*♦* This letter w*8 font, dated the ^tb 
9S. ^^ia^fiy 1757. 
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LETTER VI. 

SIR, • Li/more^ 14th y<2n. 1758. 

I WROTE to you on the 9th of ^ugu^ 
laft, with a new dodrine of elcdricity and 
magnetifm, but as I have not been favoured 
with an anfwer, I fuppofe that I have not 
made my dodrine intelligible ; and indeed 1 
am confcious, from the fcattered manner in 
which I have delivered my thoughts, and from 
not taking my experiments from the appara- 
tus which is commonly ufed, that method, 
and a great deal more, is wanting to explain 
thofe ujBjeds fully. As to the want of me- 
thod, I am only guilty of a general negledt j 
for I think that no one has yet attempted to 
give a theory from fads to explain the firft ac- 
tion by which elcdricity is made fenfible to 
MS ; I mean the attrading and then repelling 
any light matter, which is placed within the 
fphere of adivity, of the excited eledric. If 
this method had been thought of, it would 
have led on to a more eaiy explanation of the 
effeds of more complicated experiments. But 
I obferve that a great deal of embarrafsmenf 
has arifen from the adopting a few terms, 
which are unintelligible ; fuch as bodies being 
eledrified negatively, and that glafs throws 
oiit the eledric fire, and that fulphur and re- 
■:j|ins drink it in -, for how is it poffible to con- 
'- ceive 
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ceive that two bodies (hall repel each other 
the ftronger, the more the repelling power is 
taken from them ? or how can we fuppofe 
that giafs, is always throwing out the eledric 
power, -and ftilphur always drinking it in, 

. without one being ever full or the other empty ? 
I think the adopting thefe terms has occali- 
oned the lofs of a great deal of refined realbn- 
ing ; but that I may not fpeak too prefump- 
tuoufly, I (hall proceed to deliver, in part, 
what I havq to fay of eledricity. 

Eledricity confifts of two different diftind 
powers, which always ftrongly attrad, and 

' condenfe, each other, and therefore when 
they are in equilibrio, they exert but little fen- 
fible adion ; but when the equilibrium is de- 
ftroyed by a diminution of one, and the en- 
creafe of the other, then the encreafed pow- 
er has a power of expanfion, in proportion 
to the fubtradion ©f the other attrading pow- 
er ; by which means it forms itfelf into what 
we call an eledric atmofphere ; which atmof- 
phere will repel any other atmofphere raifed 
from the fame power, but attrad any atmof- 
phere raifed from the other power of eledri- 
city. Thefe atmofpheres arc always formed 
with an increment of -rarity, as they recede 
from the lelTened attradive power, which 
leffened power always ads inward to the 
body which is eledtrified. Thefe powers i 
have before called, only for diftindion fake, 
the vitreous and the refinous powers. Thefe 
• powers a*e ftrongly attraded by all matter, 
and are always found adhefive to-all mat- 
ter, 
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ter, pretty near in proportion to the ^}C- 
cific gravity of the matter, as far as I 
have been able to judge. Nor is it cafy 
to fubtrad any part of either of thefc pow-» 
crs from any part of matter, without adding 
an equal portion of the other power, which 
addition it will retain, until it is fupplied 
with an equal quantity of the power firft fiib^ 
traded. So that when a ipark is taken from 
the condudor, or any body eledrified bv ex- 
cited glaft, there is as much of the rennous 
power pafles from the finder into the conduc- 
tor, as there is of the vitreous pafling from 
the condudor into the finger ; but of this in 
the experiments. I hinted in my letter that 
the eledric powers muft be feparatcd in. the 
body to be eledrified, as well as on the excited 
cledric. That they are fo, even before they 
make any exchange of power with the elec- 
trified body, will appear by bringing any bo- 
dy, without points and fufpended by elcdrics^ 
into the atroofphere of the condudor, but not , 
fo near as to fnap, luppofe within two or 
three incli^s, you will find the end next the 
condudor eledrified with the refinous pow- 
er ; and the end fartheft from it eledrified 
with the vitreous power 5 which may be tri- 
ed by fufpending a piece of down by ftlk, and 
touching the down to one end, it will be 
eledrified with the vitreous power, and will 
be attradcd by the wax, and repelled by the 
^lals ; and upon touching it to the other end, 
It will be cLsdrified by the refinovs power, 
and be repelled hfikcwax^ afid ^ti^raided by 

the 
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the glafs. That this body is thus cleQrified 
by the eledlric atmofphere of the condudor, 
by attrading one of the powers, naturally ad- 
hering to that body, and by repelling the 
other power, without making any exchange 
with the eledricity of the condudor, may be 
thus proved. Bring the fame body, divefted 
of its eletlricity, (or, more properly fpeaking, 
with its eledric powers brought into an equi- 
librium ;) by touching it with your hand, or 
Ibme non-eledric, within the fame diftance 
of the condudor as before, and confequently 
the different ends muft be cledrified with the 
different powers as at firft, while it remains 
in that fituation j but remove it from the at- 
mofphere of the condudor, and bring the 
lufpended down to touch it ; you will find 
no figns of eledricity in the body ; the pow- 
ers then only ading upon each other are 
drawn into their natural condenfed itate all 
over the body, in which flate they exert but 
little fenfible adion. 

This experiment may fhew how the file 
diift, fprinklcd on a paper over the magnet, 
comes to be ranged in curved lines, where 
the magnetic atmofpheres attrad each other 
into that form ; for levery grain of duft has 
its magnetic powers fcparated by the magne- 
tic atmofphere, and their poles ranged in the 
fame diredion with the magnetic atmofphere, 
confequentjy they tmift attrad each other^ 
wfcile 'they are xnagnetieal, into the fame 
diredioti with the magnetic atmofp^re 5 
and this may ^e, and is :done without any 

mixture 
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mixture of the. powers in magnetifm, as it 
is in elcflricity ;. as I can prove by experi- 
ments. But to return and leave magnetifm 
for Ibme future amufcment, 

1 muft here beg your patience while I add 
two or three more experiments, to fhew that 
the natural quantity of the elcdric powers in 
all bodies is thus aded upoa by an eledric at- 
mofphere, while any body is immerged in it. 
For much depends on rightly underftanding 
this matter. 

Take a ftrong wire ten inches long^ turn 
the ends into fmall loops, fix the middle to a 
glafs handle with fealing wax j from each 
loop lufpend a piece of down, by a linen- thread 
(ix or feven inches long ; bring the handle 
perpendicular over the conductor, the wire at 
right angles with the condudor, and parallel 
to the horizon -, as you lower your hand you 
will fee the down ftrongly attraded to the 
condudor, by the refinous power being drawn 
into the down ; and the vitreous power repel- 
led into the wire ; but w^hen you approach 
the wire fo near as to change powers with 
the condudor, the down flies off to each fide. 
Diveft the wire and down of the adventitious 
eledricity, and bring it as before but the wire 
parallel to the condudor, when the down 
comes within two or three inches of the con- 
dudor, it will be flrongly . attraded to the 
condudor, and by keeping your hand at the 
fame diflance and the wire parallel to the con- 
dudor, you may carry it quite round the con- 
dudor with the down attraded in all pofiti- 
V . bnsi 
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ons. But fink your hand quite below the at-» 
mofphere of the condudor, and then raife it 
with the wire parallel to the condudor, the 
wire will firft approach the condudor, and 
therefore the refinous power will be drawp 
into the wire, and the vitreous power repel- 
led into the down, confequently both pieces 
of down will be repelled by the condudor. 
Bring the wire endways toward the condudor^ 
three or fdur inches above the horizontal le- 
vel of the condudor, and you will fee the 
piece of down next to the condudor, attrad- 
ed to it, and the other repelled from it ; the 
one being eledrified with the vitreous power, 
and the other with the refinous power ; which 
may be proved by bringing a piece of excited 
fcaling wax, near either of them ; but turn 
the handle that the wire may change end for 
end, and the powers will be immediately 
changed in the pieces of down ; that next 
the condudor being always eledrified by ttie 
refinous power. But while the pieces of down 
remain one attraded and the other repelled, 
take 4 piece of wire in your other hand, and 
touch the wire fupporting the down, you will 
fee the fibres of the repelled down immediate- 
ly drop and rife again,: the, down will then 
be attraded to the condudor, and be found 
to be eledrified with the refinous power. The 
reafon of this change is, that all the vitreous 
power in the wire and down is repelled into 
your arm by the atmofphere of the condudor, 
and an equal quantity of the refinous power 
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drawn from you into the wire and down, 
Sufpend a fmall cork ball with (ilk, that it 
may hang upon a level with the condudor, 
and within five or fix inches of the conduc- 
tor, it will remain quiet there j but if you 
touch it with the end of a wire held in your 
hand, the vitreous power of the ball is driven 
into you, and an equal quantity of the refi- 
nous power carried to the ball, by which, 
means the ball is ftrongly electrified with the 
refinous power, and is attraded with great 
rapidity to the condudor ; and if your wire 
be any thing pointed and direded againft the 
ball, the ftream of refinous power flowing 
from it, wili keep the ball fixed to the con- 
daddr, by continudly fupplying it with the 
refinous power ; but when you remove the 
wire, the ball then parts with its refinous 
power to the condudlor, in exchange for the 
vitreous power, of which the conductor has 
the greateft quantity, and the ball becomes 
eledrified with the vitreous power, equally as 
the condudor is ele<3rified, and is then confe- 
qucntly repelled from the denfer part of the 
atrnofj^ere of the conductor to the rarer, the 
ball carrying its own vitreous atmofphere with 
it. That all eledric atmofpheres, whether 
vitreous or refinous, are rarer as they recede 
from the eledrified body I fliall prove prefcnt- 
ly by experiment. Sufpend two cork balls, 
byiinen thread, over the condudor, and reach- 
ing within two or three inches of the conduc- 
tor ; you will find them eleiJfeified Ixy the re- 
finous power and repelling each other ^ but 

attraded 
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attra<^e4 to the condiidorj for the vitreous 
power is driven from, and tl^e.reiinouspoWr 
qr attraded into them, by the vitreous ^t- 
ipofpbere of ^he condudor while tjie wheel 
IS turning ; but. flop the y^heel and tou^h 
tjbie condudor, and the balls fall together iu 
their natural ftate. Try the fame experiment, 
with figc^all balls fuipended hy.iJlk lines of 
fix or eight inches Ipng, the reft of wire ; you 
willfind tljie bal|s e}edrified with the refinous 
power, after fome time . turning the wheel j 
flop, the wheel ^and touch the gondudor, the 
balls will .fiill remain el^^lri^ed ; becaulc jt 
rfjquired time jand force to -drive off the vi- 
treous pqw;er through theiiik, ;and to attrad 
the refinqus: povY^r thrQugh the fai^^ but 
>\5l\en the atmpfph^jre of the qondudor is re- 
moved, there is not any pow^r to drive back 
the jy.itrepus, power through, the ;filk tothd 
basils. For here I muft pbferve that filk, wax, 
gljlfs and all cledrics, hajVe their powers fepa- 
5ated,"a^d j^re eledrified with the different 
powers, wlii€>h are inherent in themfelves, 
at ^heir 4iffp^?Bt^cnds, while fufpended in an 
e^pdric atmQ^^here, in the fame manner that 
non-^ledrics; are ; but not , fo fucjdenly ; -^s 
their powers wilLnot change. place fo quick ; 
ajid in this flpwnefs of changing confifls the 
difFqrcpce of eledi^ics andnon-eled^ics, Suf- 
pend a glafs by clean filk over the cor^diic- 
tpr.at three or four inches diftance, and after 
fpme time tumipg the wheel, you will : find 
the end nepfttp the condudoreledrified with 
tte.refinpusjp^vyer, ^nd^tjjc pjtljer.^nd witji 
'1 ^^^fe 
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the vitreous power ; as will appear by touch- 
ing each end with a piece of down, Aifpend- 
cd by clean (ilk. The fame efFeds will ap- 
pear in wax in the famccircumftances ^ but, 
more evidently if the condudor is eledrified by 
a wax globe ; but then the powers will change 
place, the vitreous power will appear next 
to the refinous atmofphere of the condu^tor^^ 
and fb rn all other experiments, when a wax 
globe is made ufe of- But I have all along 
fuppofed a glafs globe to electrify the conduc- 
tor. Glafs and wax fufpended by filk may 
be eledrified, as any non-eledric is, by a 
wire communication from the condui^or, 
which mull remain for fome time, and then 
be removed by a wax or glafs handle. 

From* the different powers exifting, and 
being capable of changing place in all elec- 
trics according to the power applied, you fee 
the neceffity of obferving whether you may 
not be deceived by it, in your experiments. 
You alfo fee the neceffity of clean filk, wax 
and glafs, othcrwife a man may be deceived 
in many experiments ; glafs in particular, if 
it is fo cold as to attrad the damp of the air, 
is very apt to deceive. Let a piece of down 
hang by filk within four or five inches over 
thecondudor, then with a wire, with a wax 
handle, eledrify the down from the con4uc- 
tor, it will be repelled ; then touch it >vith 
the end of a wire held in your hand, it will 
be attraded towards the condudor, a$ you 
purfue it to touch it^ it will be highly elec- 
trified with the refinous power, and ftrongly 

attraded 
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attraded to the coiidudor, but repelled from 
your wire ; the change of powers in the 
down muft certainly be made through the 
wire, to and from your arm, the vitreous 
being driven into and the refinou^'attrai^cd 
from It, by the power of the vitreous atmof- 
phcre in which your arm is immerged ; and 
the down will retain its refinous atmofphere 
when carried quite away from the atmof- 
phere of the condudor. Tho' I fear I am 
growing tediotts, yet I will add one experi- 
ment more, which I take to be an Experiment 
turn Crucis in this cafe, which cannot be too 
much explained. 

Take a cylinder of lead five, fix or feven 
inches long, more than half an inch diame- 
ter, round ofi the ends fmoothly, then law 
it through the middle and bore a gimlet hole 
in each of the fa wed ends, fit a peg of dry 
wood tight into one hole and fo that i^ may 
pafs eafily into the hole of the other |l)iece ; 
fufpend each piece by a double piece of filk, 
the ends of which may be faftened to the 
ends of two fticks three or four inches long to 
prevent the cylinder from twifting, &c. the filk 
fhould be fourteen inches lon^ or more j fuf- 
pend thefe two pieces, joined by the peg in the 
middle, as one cylinder, about two or three 
inches above the condu dor, then remove them, 
ftill joined together, quite out pf the atmof- 
phere of the condudor, and bring a piece 
of down, fufpended by filk, to touch them, 
and if they fliew no figns of being eledrified, 
you have held them far enough above the 

I 2 condudor ; 
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Conctudor ; then carry them back and hcXd 
them at the fame diftance from the conduc- 
tor, and when they have remained there for 
a few feconds, lift up the upper piece and 
take it quite out of the atmofpere or thecon- 
dudor, and afterwards alfo the under piece 
without letting it come nearer the conduif^of 
in the removal, you will find the upper piece 
eledtrifiedwith the vitreous power, and the un- 
der piece eledrified with the refinous power • 
for when a piece of do\yn is touched to the one, 
it will be eledlrified and repelled by the wax, 
but when touched to the other it will be at- 
traded by the wax -, or the down will play 
between both 'till it reftore the equilibrium, 
and no more figns of eledricity appear ; 
which proves that the pieces brought no elec- 
tricity from the condudor, and that the 
powers naturally belonging to them were fe- 
parated by the atmofphere of the condudor 
in the manner I have been all alonjg delcrib- 
ing. Qr let two cylinders touch each other,* 
and all figns of eledricity vanifli upon refto- 
ring the equilibrium between the natural 
powers of the cylmders. If equal, but diffe- 
rent, powersofeledricity were only intimate- 
ly mixed by their mutual attradion, all figns 
of eledricity would vanifli 5 but I fliall fliew 
that they are really condenfed thereby, and 
that they again expand themfelves in propor- 
tion to the attradion taken off by withdraw- 
ing any part of either of the powers. 

From what I have been faying, I think it 
eafy to explain how light bodies will be at- 
traded, from the furface of a non-eledric, to 
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tic condudor j for when they are brought 
within the atmolphere of the condudor, their 
vitreous power and that of the body on which 
they reft is repelled^ and the refinous power 
attraded, by which means the Ihiall bodies 
feccome ftrongly eledrified with the refinous 
power, and are therefore attracted to the con- 
dudor, *till they exchange their refinous pow- 
er for the vitreous power of the condudor, 
and then they are repelled in the manner I 
have mentioned of the cork ball . But in other 
circumftances where thefe fmall bodies are 
placed upon a perfed eledrie (if fuch a body 
were to be found, which I think is not to bp 
found) or fuppofed to be free from all con- 
tad with any other body, with which they 
might exchange the eledric powers to deftroy 
the equilibrium, and confequently where 
they muft be attraded with their powers in 
equilibrio till they exchange powers with the 
condudor ; the attradion is exceeding weak j 
and it will require a farther difquifition to 
explain the manner in which it is performed 
From what I can gather from the adions of 
the eledric powers it appears to me, that a vi- 
treous atmofphere repels another vitreous at- 
mofphere with a force exadly equal to that, 
with which it attrads a refinqus atmofphere 
of equal denfity with the repelled vitreous 
atmofphere. And that the attrading and re- 
pelling atmofphere ads with a force propor- 
tional to, and encreafing with, its own den- 
fity. From hence it follows that a fmall 
fptxttCiy whpfe eledric powers are equal, fuf- 

l 3 ponded 
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pcndcd by a pcrfcft eledric in the atmofphere 
of the condudor, muft have its powers equal- 
ly attrided and repelled j but as the refinous 
power is attraded to, and the vitreous power 
is rcpcJIed from the condador, the refinous 
power comes into a denier part of the atmof^ 
phere of the condudor, and the vitreous 
power is driven into a rarer part of the fame 
atmofphere ; confequently the refinous pow- 
er is more attraded by the denfer part of the 
atmofphere, than the vitreous power is 
repelled by the rarer part of the atmof- 
phere ; and the differenee between this 
repulfion and attradion muft be the force 
with which the fphcrc is attradedto thecon- 
dudor. It is eafy to fee that this attradion 
of a fphere can be but very weak, and ac- 
cordingly experiments evince the truth of 
this dodrine. Extend a wire -horizontally a- 
crofs your room at right angles with your 
condudor, but two feet above it ; and from 
wire hooks, to ilide forward or backward on 
the horizontal wire, you may fufpend your 
balls. Sulpend a cork fphere of half an inch 
diameter, with very clean filk, to hang upon 
"a level with, and within three or four inch- 
es of the condudor ; turn the wheel and you 
liiall fcarcely perceive the cork to be atrrad- 
ed ; but w^hen the cork is placed near enough 
to the condudor to be attraded, the motion 
begins very gently, but the velocity encreafes 
as it moves toward the condudor, iiptwith- 
ftanding it is obftrudcd by the gravity of the 
cork, which moves up in the arch of a circle to 
wAjch'theRrin^ is radius •, but yiVv^w^ivtcoxV 
p^rts with its refinous power tQl\vecoiv^\xa.otn 
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it is repelled with great rapidity ^ and if it 
ftrike againft your hand or any non-eledlric 
in the atmofphere of the. condudor, which 
by that means has its refinous power drawn 
towards the condudor, the cork becomes 
eledrified with the refinous power, and is at- 
traded to the condudor, with a force exceed- 
ingly greater, than that with which it was 
attraded while the powers were equal in the 
cork. Sufpend another cork ball, exadly fi- 
milar to the firft, by linen thread, hanging - 
fomething lower than the firft, and placed 
twenty inches or two feet from the conduc- 
tor, you will find it. more attraded at that 
diftance^ than the firft is at four inches 
diftance ; the reafon is, becaufe the vitreous 
power is repelled from the ball along. the 
thread, and the refinous power attraded to 
the ball, by the vitreous atmofphere of the 
condudor, by which means the ball becomes 
eledrified by the refinous power, and is more 
attraded by the condudor, tho* placed at 
filch a diftance from it, and in a part of its 
atmofphere fb much rarer, than the ball fuf- 
pended by filk is • becaufe the powers remain 
m equilibrio in the latter, which therefore 
can only be attraded by the laws I have laft 
mentioned. Place the ball, fufpended by 
filk, within four or five inches of the conduc- 
tor, and tl^t fiifpen^d by thread within 
nine or ten inches of the condudor ; then 
turn the: wheel brifkly, the ball fufpended 
by thread will rufh by that fufpended by filk, 
and remain fixed to the condudor as long as 
the condudor remains eledrified ^Itiv ml^ 
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fercci sKd the BSl ohfilki^emains^at, orvfery 
iteax its full diftaiice. The BaiF oil thread is 
fiiedtotlie cdndu'dior by the contiiiiial jftrearti 
of relihous pbv^er flowing in from t!he mreaii; 
in the place of tlie vitreous power carried' off 
bj^the thread. Place the balls at the fame 
mftance's a^in, but take off the cufhion from 
ffii globe or cylinder, atad with a rubbfcr in 
yoiif hand prefs the globe lightly to raife tfiig 
^tfmo^herc gently, that theoiitef bafl may b^ 
drawn towards the inner ball \\?'ith a floW mo- 
tion, and when it cohies to toiidh it, or fo 
near as to exchange powers vi^ith it, the ball 
on filk will be drawn into the condrfdor arid 
fixed there by the refinous ftream flo^vrhg 
from the ball on thread ^ and if the atfiiof- 
phere of the cohdudor be neither increased 
or diminifhed, the ball on thread will remain 
pretty near the place wh6re it met with the 
filk ball ; but if the atmofphefe of the con- 
dudor be much increased by rubbing the globe 
harder, then the ball on thread will be alfb 
attraded to the condudor, and both balls re- 
main fixed there, . provided that they lie iti 
contad, that the ball on filk may be fupplied 
with the refirio.us power flowing in by the 
thread ; but if they do not touch, then the 
ball on filk flies off, and the ball on thread 
remains fixed to the condudor. Cork balls, 
ho big2;er than peas, brought on a large flat 
glafs w^ich is quite diry and cold (for if a glafs 
be warni, the powers are much fooner fepa- 
rated in it than when cold) and approach6d 

quicl^ 



quick t?6 tiie ■ cicmdu£l^ before thd powers 
Have thnt tor change place m the glafe, the* 
biifffe Wiff not be attfaxSfcd to' the c6ndti<aor 
'trH almofl: in- contad: with it ; biit .from tt 
"- Dri-c!e(£h*iq they will be attradhid at a confr- 
jrabfc dtftance. The reafon why, I have* 
nvcti before. Take a cork ball of an inch 
tiameter fiifpended by filk ; and a cork cy- 
linder fotir Jnches fong^ and of the fame 
weight with: the ball, the ends rounded off, 
*id fu^ended by fifk parallel to the horizon. 
Let them hamg feparately \*^ithin an inch 
and half 6t t«ro inches of the condudor, that 
the end of the C5ffinder and fide of the ball 
may be at tcjti^l diftantee from it 3 yon will 
find the cylinder drawn into the condudof 
when the ball h fcarccly moved ; notwithi- 
ftanding that the center of gravity of the cy- 
linder hangs an inch and half farther from 
the oondudof than that of the ball Which 
ftews the eledric powers being farther iepa- 
rated in the cylinder than in the ball, that 
the difference of attradion and tepnlfion 6f 
thofe pol/t^ers by the vitreous atraofphere o( 
the condiidbr is greater in the cylinder than 
in the ball, becaufe they lie in greater degrees 
of the dehfity and rarity of the atmofphere 
of the condudor, and therefore the cylinder 
is more attraded than the ball. I could add 
inoj-e, experiments to thi^ purpofe, but I be- 
lieve thefe will be thought fufHcieiit ; as I 

h^ve 6the'r mdtteVs to to^ch on. 
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Though it may appear, from what I have 
been laying, that eledric atmofphcrcs have 
^ an mcrement of rarity, as they recede from 
the body elcdJrified; yet, it may not be amils 
to bring an experiment or two, for farther 
proof As to the ratio in which it increafes 
I fhall leave to others to amufe themfelves 
with ; but I think it will prove an endlefi 
fearch ; as it has done in magnetifin, where 
there muft be a different rule for every dif- 
ference of ftrength in the magnets wh ch ap- 
proach each other, or for every different de- 
gree to which the magnetic powers are fepa- 
rated in the fame magnet j the reafbn for 
which, I may, fome time or other, trouble 
you with. Take a needle of four or five 
inches in length, fupported on a pivott, like 
a compafs needle, no matter whether it is 
magnetical or not ; place it perpendicularly 
over the conduftor, upon a non-eledric point 
fixed to the condudor ; this needle muft be 
cledrified with the lame power with which 
the condudlor is eledrified, and, confequent- 
ly, their atmofpheres xnuft repel each other ; 
and if the atmofphere of the condudor was 
of equal denfity, there would not be any rea- 
fon for this needle's refting in one point 
more than another, after it had been whirl- 
ed about i but you'41 find, when it begins to 
Hop, that it will traverfe backwards and for- 
wards, until it fixes at right angles with the 
condudor ; the ends thereof with their elecr 
trie atmofpheres, being ftrongly repelled from 
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Hie dcnftr part to the rarer part of the at- 
mofphere of the condudlor. Arm the ends 
of this needle with two piftol balls ; the ef- 
feds will be the fame. Or, place a magnetic 
needle^ in the fame manner, upon a gun bar- 
rel, fufpended length* ways in the magnetic 
meridian ; neither the directive power of the 
needle, or the attradion of its ends to the 
gun barrel, will prevent its being repelled 
trom the denfer to the rarer part of the elec- 
tric atmofphere, and fixed at right angles 
with the barrel. Place a point upon a non- 
eleflric, that it may Hand upon a level with 
the center of the condu<Sor, and at fuch a 
diftance, that the balls on the ends of the 
needle, when placed upon the point, may 
come within a quarter or half quarter of an 
inch of the condutlor. Here the needle ii 
differently circumftanced from what it was 
when placed on the condu<3or ; for both 
ends are eledrified with the refinous power, 
and, confequently, equally attracted to the 
condudor, while parallel to it; but when 
one ball begins to move, it is more attracted, 
by getting into a denfer part of the atmos- 
phere of the con du dor, and by the other 
balls being lefs at traded in the rarer part of 
the atmofphere j but moft of all by the re- 
finous power being drawn into it through 
the point which fupports it j and thus the 
ball gets into a conliderable velocity by the 
time the needle comes to right angles with 
the condudor^ and here a re-adion would 
begin to obllrud its circulation, if it were 
not prevented for fome little time, w^hile the 

ball 
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ball etchznge^ powers wrth the eondu^lof, 
tnd the condudor is uffiin fofiiciently elec^ 
trifitfd to draw aa equal quantity of the refi- 
novts fire into the ball ^ but in this time the 
ball begins to recede from 'the condudiMr» 
with a velocity fufficient to prevent the for 
ture re-a6l!on ftom fiopping the ball, 'till 
the ball at the other end o^ the needle be- 
comes neareft to the condudtor, and» confe- 
quently, muft be ad^ed on as the firft ball was. 
And thus, by an encreafe of velocity in each 
turn, the needle fbon comes to run an hun- 
dred miles in a minute. It is indifferent 
which way the needle .begins to turn. But 
this needle will not circulate, placed upon a 
point in a dry glafs ftand 5 nor will it circu- 
late at fuch a diAance as prevents its chang- 
ing powers with the condudor. 

Tie the two ends of a piece of (ilk near 
the two ends of a knitting-needle, fo that, 
when you loop the middle of the (ilk, the 
two (ides and needle may make an equilate- 
ral triangle ; (lick a bottle cork on each end 
of the needle, and fufpend it by (ilk from the 
loop, that it may hang two inches above the 
Condudor. When you eledrify it with the 
vitreous power, of an excited glafs, the corks 
afe repelled from the denfer to the rarer 
parts of the vitreous atmofphere of the con- 
dudor, and (land At right angles with the 
Condudor ; but then touch it with your fin- 
ger, or wire, that it may be eledrificd with 
the rcGnous power ; or, for more fatisfadi-^ 
eft, eledrrfy the needle with ekdited fealingt 
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wax, and the coriks arc iroroediately attraiSled. 
fcnn liie rarer to tke d«ifcr part of the vi- 
Ireous atmosphere of the condiador, and the 
'needle ftands parallel to the condudlor. 

After all tt4t has been faid of the wonder- 
4bl power of pomts, I (hall now fhew that 
they ido ^ot ^ad one inch beyond the dice- 
trie atmoiphere ; nor do they a£t lapon.that 
any 'farther than 'they ^re immerged in it 5, 
and indeed fo 4ar -it>gwSte upcpi ithem; ^by 
drawing the refinoos power in/^hrowgh them, 
and parting with fo 4huch ^of >the vititeous 
power as comes in contad with them, but 
no more. Sufpend a piece .df down by filk, 
fo that it may *hang againft the fide of the 
condudor j when you turn the ^wheel it >will 
"beeledlrified with the condufior, and fly ^off 
to the extreme part of the atmoiphere or the 
cbnduSor: ftc^ the wheel, and bring your 
point to the outfide of the down, inftead of 
the down-s being driven in toward the con- 
duiftor, it will -be attrafted to the ^pointy •'^ill 
it has -exchanged ^poweris with * the point, and 
then it will be attra^acd to the condu^dior, 
and be cledrificKl again, ^nd -repelled, and 
when it comes wiriiin a certain diftanoe of 
the point, it will he attra^Sed to it, as'to any 
other non-ele6lric ; ^and fo -<», wiiile the 
conduiStor remains efeatified. -XK^bto the 
-down ftands thiK -eloftrified -on- the^ ^atmof- 
phere of the condu6lor,- 'imroerge your point 
^ 4ittle^way into- the atm0f{Ap*e,:€Mad you'll 
fee the down\appfba6h tKe cXffifttaSor, in 
proportion to the immerfion of the point, 

and 
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and fb on, as often as you move the point 
forward to the condudlor, but no farther, 
hold the point there as long as you pleaie, 
which plainly (hews that the point ads ho 
farther than contad in drawing off the elec- 
tricity. Indeed, while the wheel is turning, 
and the point immerged in the atmofphere, 
there is a ftrong ftream of the refinous power 
flowing in from the point to the condudor, 
and that in proportion to the vitreous power 
carried off by the point ; (for the elediric 
powers do change place more eafily through 
points and flender bodies than when their 
lurfaces are oppofed to each other in any 
confiderable quantity) and if this dream 
meets an eledrified cork ball, or piece of 
down, it will change their powers, and elec- 
trify them with the refinous power, by 
which means they are attraded to the con- 
<ludor, and will be fixed there by the conti- 
nual ftream of refinous power. But, draw 
back your hand into the rarer part of the at- 
mofphere, to leflTen the refinous ftream ^ and 
you'll fee the down get off from the con- 
dudor by degrees, and hang between the 
two powers, without being forced into the 
condudor, or able to fly far fix)m it j and 
upon this dodrine, of one power going out 
and another coming in, depends the fufpen- 
fion of gold-leaf between an eledrified plate, 
and a non-eledric beneath. I dance half a 
dozen paper puppets^ about two inches high, 
between my table and a large tin plate, wax- 
ed 
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cd tound the edges, and fufpended from my 
condudor ^ for, as the heads are eledrified 
with one power, and the feet with the other, 
they are repelled at both ends, and, there- 
fore, never come in contad, except the plate 
is raifed high enough to let the lower part 
of one touch the higher part of another ; and 
then they attrad each other, and ftick toge- 
ther. This dance has a droll appearance, 
apd I }iave fcarcely met with any one who 
could look on without laughing : but it re- 
quires Ibme flcill and pradice to fhape the 
puppets, for a very minute alteration will 
make them dance, or remain fixed to the 
top or bottom ; for, the upper part muft be 
fo much larger than the lower part, as to 
contain a part of the power going in, as 
much greater than that going out, as will be 
equal to the gravity of the paper j but,- from a 
little pradice, I can make one of them dance 
for fome minutes, without touching top or 
bottom. 

But, to return to my points. It is evi- 
dent, from all the experiments that can be 
made, that points have not any power to 
the eledric atmolbhere at the diftance of one 
inch ; how is it tnen poffible to fuppofe they 
can draw eledrrcity from the clouds at a 
thoufand yards diftance ? for fo far, and of- 
ten much farther, is the feat of thunder ge- 
nerally placed from us. I know that very 
magnificent ideas of the extent of the eledric 
atmofpherc of the clouds have been formed, 
and delivered to the public, as if they may 

extend 
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eactea4 to thefe pojut^ pn or near the furfacc 
.of the earth ; but uppn yyhat foundation in 
realbaithefe fuppolitions^re f^ppprted, 1 muft 
own I cannot fee. For it is plain tlijat the 
electric atmoiphere of a thunder cloud can 
only be a.cQntinufttioflr^;tbe eledric atmof- 
ipheres of ftll the drops ; for .we canflot fup- 
pofe it one latmQipherc to one body 'till all 
the drops are joined in one body, and then 
indeed it may be very extenfive. For if w^ 
confider how this ^ledtric atmofphere. is form- 
ed, the extent may in fome iBcafure be ^ef- 
fed at, at; kaft I think tbe.mejthpjl of .go^iflpp- 
: ting Y/ill be reafonable. If q very particle of 
vapour carries up an ele^rjc afmoipheFe pro- 
portioned to its diameter, after ^ cpalitipn tp 
form drops, the diameter of the electric abwf- 
phere of the drop mull be in proportion to 
the diameter of the drop, as the diameter. -of 
the.atmofphere of the particle was to the di- 
ameter of the particle, which c^n never 
amount to this monftrous extent. But. I 
am running from my purpofe, which was to 
explain the pbaenomena of eleiStrical experi- 
ments, among which I think the charging 
and difcharging Mr. -MufcbenbroecA^ ,^X\f 
has M-ifed the, attention of the inquifitijve ;; I 
ihall thecefore explain "the :jnyftery,9f tihat 
ph^snomenctti. In doing of which I thjOklftiall 
ihew that the eledric powers, when in «qpi- 
librio, do really condeme each other, andrthbat 
the expanfion of one power always ifoUows 
upon the^withdrawing the attra^ion^of.the 
' iOtbcr 



Dther pQwer ; which, expanfidn is Itt ptoptH^ 
tion to the inexeafe of one power and the di- 
minutioji of the other power. - -^ '-^ ■ • -'^"• 
. i; place you« bottle upon an eledric ftarid Vfilh 
aoommunicatioa from the coildudor^ Ith^ 
tufn. the wheel )and you will find the tipttl^ 
ele(Slrified..oni both fidesv with the vitrte5u!s 
ppw^r ; . which f may, be/proved by tbifehinfe 
them, with • the/ down fufpcnded ^by filk> for 
w^hen it.is.eleiSlrified by tsoucbing the otitfid^^ 
itiwili alfct'be repelled by the hook, ot^bitl/ 
which comiBWiicateswith'ilib infide (5?*tM 
botitle J when{y9u^ai)iiy a: npmfieiSlrfc t^ the 
cpqdu^lQr, all fi^xii of eipfitriticy are dr§^v# 
i$:otBithejQGadiii30ry.biit the:biMtte'*'4-em^iW* 
ii^iorae degree charged f whikrhl^tlegree^^rftt 
ijicreafe rwitlii jand bc.ia;pr9porti'6n f^'^tf 
Uth^ of itutrning'the wheot ■ Tiythift fexperP 
meiljti ywijth ithc; cxbmnnlnication tathe*GOiti*ig> 
oJf the bQttler.i:.yx)uivill find th8 Wp 6f th^ 
bqtjtl^ i^nd tb^ioutfide both elearified'witk* 
the. lyitreow power, las befbte j but wheny(ftP 
djfchjjiJFge lihe/y<jondu61or:i)5^: touching iti ihe^ 
bqtt}e is aJfo eotircly difcharijcd::'; il^e iretti^tf 
Q£;.thjefe different cffedsi fcall ejcplain pte^- 
fentjy.'.nrbe:: brittle I comhibiily u(e 'i^i^W 
quart bot-tie^fiUed with Ihot arid, waiter;- WitH^ 
a wir^ thimft i through the bckrfc 'arid a jmIIBI 
ball a^-top- the body is wfappedr round With^ 
twfD or three .turns;. of 'oodimon flie6t^44afe^V* 
foirJ p]?(§fyeit i3 ufcceflarj^rto have^the n<^!l*-> 
eledlrip ;q« the butfide. equal to that tvithr<r^ 
and the jjiprbithere is of both], the higher yc^r' 
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bottle will charge. But the degree of charg- 
ing depends upon the degree of fcparation of 
the powers between ihe cufliion and globe • 
^id therefore much depends upon having a 
proper cuihion» I have found a pig's blad- 
der placed on linen or paper a very little 
damp, but not fo much as to make the blad- 
der moifl, to anfwcr welL But a moift or 
wet culhion will never produce a fpark from 
the condudor ^ becaufe then the furface of 
the globe becomes noneleflric by being wet- 
ted, in which cafe the powers cannot be fe- 
para ted. So that I fear Mr, Franklins me- 
thod of coUcding eledricity (which is the ba- 
fis of his famed hypothefis) by rubbiiig the 
fca- water againft the fklts which are diuolv- 
ed in it^ will never do, I place my bottle on 
a round boards upon the necks of three 
dean bottles. From a bottle thus pla- 
ced a wire communicates with the conduc* 
tor, and another from the coating to the ta- 
bic^ when the wheel turns you will not find 
any figns of eledricity in the coating when 
you touch it with the bog-down^ but the 
top !£ eledrified with the vitreous power, and 
as often as you remove the wnre communica- 
ting with the tJiblc, you will find the coat- 
ing alfo eledriiied with the vitreous power^ 
'till the bottle is full charged. Then remove 
your wires from the condudor and table* 
and touch the coating with your finger i the 
down will hang fufpended by it without any 
appearance of being eledrified ; then touch 
ih^ bullet with your finger, and the down 

will 




I 



t 



will be flroiigly repelled from the coating* 
and be elettrified with the refinous power. 
Then touch the bullet with another piece of 
fufpcnded down, and the down will be 
eleSrified with the vitreous power and be 
repelled ; then touch the coating %vith 
yobr finger, and the down is repelled 
much farther by the bullet ; but the down 
w^hich was repelled from the coating is 
now at traded to it, and remains quiet 
there, till you touch the bullet with your 
finger, and then it is electrified as at firft and 
violently repelled, and the down which was 
eledrified by the bullet is now attracted tOr 
Wards- it. And this change in the extent of 
the atmolphere of the different powers is al- 
molt infiantaneoufiy made, as often as you 
touch the bullet or coating. Or you may 
place your wire from the bullet to the con- 
duiitor, and fufpend a piece of down to touch 
the conductor 5 when you touch the coating 
the down is repelled from the condudor, and 
that ne?ct to the coatin^:; is attraded to it ; 
then touch the bullet, and the down is repel- 
led from the coating and at trailed to the 
condudor ; and fo on, as often as you touch 
the bullet and coating. From hence, I think 
that two things evidently appear ^ firft, that 
the bottle is eledrified w^ith the vitreous 
power on the infide, and %vith the relinous 
power on the outfide. Secondly, that when 
the balance of thefe powers is deftroycd by 
Icflcning the quantity of one, the extreme 
part of the other exfands itfclf into an ex- 
tenUve a tniofphere, an4 iValOcv^'SLtmdv^^^^:^ 
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pf the leffcned power is condenled, as appeais 
}yy the down's falling clofe into the eoiidudor 
or coating. But here a more myftenous phae^ 
nemenoa appears, which has not been t^kot 
notice of, (i^or. indeed was it poilible ta tike 
notice of it, until it was underilood that 
there are two powers in eledricity) thait the 
extreme pa^ts of the vitreous and refioQus 
atmofpheres meet on the outfide of the. toot- 
le, without attrading each other fo as to mix. 
Wjdichi I think may be thus accounted ibr^ 
jThe electric powers are attraded to majLtcr 
(tl^e bqt^^) according to the quantity of i»afr- 
ter, therefore the mofi cpndenfefl apd attracr 
tive parts of thefe powers muft meet at the 
j^fs J . and the attradion of each proceeds 
through the leries of particles of the other 
power to the extremes, eonfcquently the ex- ' 
tremes cannot attrad each other with a great- 
er power than they are attraded themfelves 
by th^ de.^ifqft and moft attradive part of the 
oppofite and attrading power at the glafs. 
It now remains to ihew how thefe powers 
came tabe fituated on the iniide and outfidc^ 
of the bq^tle 5 or why they do not mix through 
the glaf^ where their ftrongeft attradion is^ 
We muft firft confider the feparation of 
thefe powers between the globe and cufhron, 
for, according to the degree of feparation therc^ 
all the. reft muft follow. The globe parts 
with its refinous power to the cufhion in 
exchange for the vitreous, the condudor ire 
like njanner to the globe, and the infide of 
the bottle in like manner to the condudpr ;, 
and fo the exchange vjo\M ^o on viiSxJpv xW. 



iufcxl; non-elearic, t>ut that the* Tjottle givJS^ 
fome obftnidion to the paflagfe of tli^^ 
cledric powers ; by which meaAs the vi- ' 
treous power which pafles through' the g^afi, 
or round by the outlide of the bottle, to' 
the non-ele6lric upon the outfidfc" of the 
bottle, is carried off, together with thb vi- 
treous power of the coating, along the wiri ' 
which communicates with the table, in ex- 
change for an equal quantity of refinous pow- 
er brought back by the wire to the coating 
of the bottle 4 *till at Jength the rcfinoUS' 
power on the outfide becomes a balance in 
attradion to the vitreous power on the in- 
iide ; by which means the refinous power is 
<h"awn from the infide of the bottle to thfc 
•condudor ; fo that the bottle remains a par-^ 
tition between thefe powers ; and they can-' " 
jiot change place through the fine pores of 
the bottle, while their furfaces dtb oppofed 
to each other in fiich quantity. For you fee" ' 
^vhen the jundiire is made in open air, where 
their furfaces are oppofed in any quantity, it ' ' 
is not done without violence ; for when you' 
com pleat the circle with flat furfaces a little' 
convex in the middle, the conftjquence is aloud 
erack and flafh of fire, by burfting through' 
each other. For wh^re the different powers 
attrad each other in' any quantity, they are 
much cqndenfed, which I could prove by expe- 
riment. This would alfo prove other mat- 
ters Chichi would willingly fpeak'to, but I 
hav^e not room for dvei-y thing. * iThe violent 
coitVflWlbll felt through the body, by com- 
plcating the circle w\tYv t\v^ \vsl\A's.^ \% ^^ 
occadoned by the d'lffeteivt ^o^^xs v^SL\\v^^ 



oppoiition through the fame nerves. For let 
one man (ouch the coating, and another touch 
the top of the bottle, the bottle will be diP* 
charged without ihocking either of them ; 
tho' it is evident that as much fire pailed 
through each, as if each had fingly difcharg- 
ed the bottle. But in this cafe the fire is dif- 
fufcd through all parts of the body, and the 
fire brought in indrawn from all parts of the 
body, therefore the nerves cannot be fo much 
Ihocked as in the firft cafe, where all the fire 
pafles, in oppofition, through the fame nerves. 
The reafon why the bottle feton a glafs fland, 
in the firfl mentioned experiment, without 
any communication with the table, remains 
charged after turning the wheel for fome 
time, and then difcharging the condudlor; 
is becaufe the vitreous power at the outfide 
drew up fome of the refinous power from 
the table through the fides of the glafs fland 
(for I fhewed before that there are not any 
bodies perfediy eledric, and that the pow- 
ers ir^ay b^ changed in glafs) or perhaps from 
.the daiiip of the air, &c. but this adventiti- 
ous refinous power has no way of retreating 
upon difcharging the conductor of its eledri- 
city ; and therefore by its attraction of the 
vitreous power in the bottle retains an equal 
quantity of it there, by which means the 
bottle is fb far charged, and remains fo 'till 
difcharged in the common way. But in the 
fecond experiment where the wire from the 
coiidudor is fiixed to the coating, whatever 
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jefinoas power is drawn from the table to the 
coating paiTes on in exchange to the conduc- 
tor, globe and culhion, and there being no 
way for the refinous power to come at the in- 
iide of the bottle ; upon difcharging the con- 
du6lor, the bottle is found entirely difcharged^ 
W'ith its powers in equilibrio hi their natural 
ftate. But the moft myfterious phaenomenoa 
of this bottle flill remaim, without any no* 
tice being ever taken of it, that I can find ^ 
which is, that after the bottle has been highly 
charged, and then all communication remov- 
ed, and the condudor difcharged that no 
eledric atmofphere may be near the bottle ; 
after you difcharge the bottle lb far that no 
iigns of eledricity appear upon touching the 
coating with the finger of one hand, and the 
bullet with the finger of the other hand - yet 
upon letting the bottle remain two or three 
mmutes upon the ftand, you will find it in 
fome raeafure charged again, fo as to yield a 
ipark and give a fiiock to fee felt in the wrift ^ 
and after that difcharge let it reft three or 
four minutes more, you will find another 
charge that may be feh as far as the knuckle 
or back of the hand, upon difcharging the 
liottle with a finger of each hand. And thus 
by letting it reft for longer intervals you wnll 
lind it revive for five or fix times, the fparks 
growing fmaller in eagh fuccelfion. If the 
bottle be difoharged w ith a wire fixed to a 
glafs or wax handle, the revived charge fas I 
jcnay call it) will be the ftronger. This efieii 
K 4 \^^^ 
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I muft own at firft furpriajed me, and feemed 
very .difficult to.explain ; but I now think it ^* 
m^jr be explained by the laws which I have 
givqn/ and accounted for in this manner. I 
think ,that it may be eafily conceived from 
the'maiiricr ip which a bottle is charged, that 
there is. a greater quantity of the eledJric 
powers affixed to a bottle highly charged, 
than would be affixed to that bottle by its 
mere attraction of thofe powers by its quan- 
tity of mattt% When this bottle is.difcharg- 
cd iby a free communication from the iniidc 
to the/outfide, thefe powers are equally mix- 
ed apiong each other, that is equal quantities 
of rffinous and vitreous withinfide ; and equal 
qiiantit les of refinous and vitreous withoutfide ; 
and the quantities of both equal withinfide,and 
withoutfide. They then attract each other e- 
qually, and therefore a cbmmunicationfrom one 
fide to the pther, produces no change in thefe 
powers, and therefore no fenfible adion. But. 
thpfe powers being more than the bottle can 
hold by attradion, one of them begins to move 
off from the outfide to the adjacent matter, 
and upon that fubtradion, a different power 
alfpi gets off from the infide, in proportion to 
that which has quitted the outfide ; now tho' 
the quantities within and w;ithout are equal, 
yet they are not equal as to therp^^ ves, that is, 
there is more of the vitreous than of the refi- 
nous within, and more of the resinous than- 
of the vitreous without • fo that wfeti a com- 
munication is formed, the bottle ^p|>figtr8 to be 
charged according to the difparitjt;t;^ ttepbw- 



crs within and without. ^T^us thi^ exchange^ 
gOeS^^On to'theflft^ hi fis^th: tecllio^ or 
thei" according to the Intervals of each trial; 
hrst if time fufSbient be allowed at,flrft, the ; 
equilibrfuhi wiW be "feftbred in one difOiarge." 
;There are many complicated cafes* of this , 
bottle which Ithihk'Have hot been fallen no- 
tice* of, two or three of which I will ttieriti- 
on. Firft, wheh the bottle is fully chargecTby 
the wire, and the wire' removed from^the ta- . 
ble ; fon may fKi'ft'^fhe communicatidn with 
thte condudJor, from the top of the bottle to 
the coating, and by coritiriuing to turn the. 
wheel, the fefi nous power, with which the' 
coating is ele^rified, ■ becomes covered with 
the vitreous power, and you may take as ma- 
ny fnaps fromi it as you- pleafe ; or eledrify . 
as many bodies by it with the vit^reous power 
as you think proper, yet it mates no altera- 
tion in the charge in the bottle : for when you 
flop the wheel and remove the commiiriicatj-. 
on with the condudor^ and toucli a.fingfer.to 
the outfide of the bottle, all figns of the yi- ^ 
treous J30wer difappeif.; and the refinous , 
power appears upon the coating, wKen'you^ 
touch the bullet with a finger;^ anA when^ 
the drcle is. compleated, the bottle Is dif-^. 
charged with as loudai-feport as it woiildhave'^ 
done before you applied' fh6 cotnihunibating / 
wire to the coating,; for 'the vitreot^s! tK>w^ 
within the bottle beihg undifturBc^ itepf Sii/ 
equal quantity of the refinbusjpoWr mmly 
fixed ro^lhc oulfidedf fh'eT)btfle:' BuFwll6n"' 
the bottle is'fofly^kihat^dd, sn^ ydu iRift the 
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wire from the condudor, to the coating, from 
the top of the bottle^ after the wheel has 
turned fome little time ^ if you attempt to 
take a fpark from the bullet, you will receive 
it with violence at double the diilance you 
can draw a fpark from the condudor ; the 
reaibn is, that the vitreous power, covering 
the rcfinous power on the outfide of the bot- 
tle, takes off the attradion of the refinous 
power from the vitreous power at the infide, 
and therefore leaves that power with greatei^ 
freedom to fly off j but as you take the (haps 
the fparks IcUcn at every fnap j becaufe the 
vitreous power in the bottle is leffened, and 
the refinous power, within, encrcafed by the 
Quantity taken in, in the exchange on every 
map^ And thus in a few fnaps the bottle is 
difcharged 3 but if you go on to take more 
fnaps, the bottle is recharged with the refinous 
power in the infide, inflead of the vitreous 
with which it was charged before. Here is 
another cafe. Supppfe an hundred turns of 
the wheel will charge your bottle; turn fifty 
of them, and then remove the communication 
between the coating and table ; as you turn 
on, (whether you continue the communicati- 
on from the condudor to the top of the bot- 
tle, or fhift it to the coating) you will find the 
bottle eledrified with the vitreous power with- 
in and without ; then with wax or glafs, re-r 
move the wire which communicates with the 
condudor 5 and with a wire, fixed to a wax 
or jglafe handle, difcharge your bottle 5 there 
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\^ ill be as loud a report as you were to cxpr<S 1 
fpom fifty turns - but the bottle will remain 
eledtrified with the vitreous power^both with- 
in ahd without i and this eledricity will be 
difcharged both within and without, by touch- 
mg either the buUet or coating with your fin- 
ger. Here I could add much in regard to the 
paffage of the elecStric powers through glafs ; 
and various oth-er matters. But if I were 
to explain all that occurs I muft write a long 
letter indeed. But as it is reafonable to fup- 
pofe that you will now be pleafed to come to 
the end of this, I will conclude with requeft- 
ing that any of the ingenious gentlemen of 
the fociety, w^ho have been couverfant wuth 
cleftricity or magnetifm, will tell me honeft- 
]y where they thidk 1 am wrong, or w^here I 
have been deficient in explaining my meaning, 
or to communicate fuch efFeds as they think 
cannot be deduced from the laws of eledri- 
city which I have laid down j or that they 
would be fo ^ood as to communicate any 
thoughts of their own towards eflablifhing 
fome fixed do61nne of eledricity, that we 
may not be led any longer by irague conjec- 
tures, but be enabled from fome fixed laws to 
deduce theufe of eledricity in the operations 
of nature. I have obferved Mr. Watfon's and 
Mr. Cantfir^B names in the Phil of Tran fac- 
tions, I fliould be obliged to thefe gentlemen 
in particular ^ for I live in a neighbourhood 
where there is not a finglc man, who has any 
faile for jTcfearchesof this kind; and ascuf- 

torn 
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ed, as we call it ; and therefore the particles^ 
detached from them may briog off the elec- 
tric powers affixed to each particle in very 
different quantities. And thus, ray fyftem 
of the afcent of vapour and exhalation, 
thunder, rain, &c. may be better explained 
than before. But this would require a paper 
by itfelf ; therefore, for the prcfent, I ac- 
quiefce. 

I believe, I fhould have mentioned the 
cylinder I ufe, becaufe it is but finall in pro- 
portion to many others, that the experiments 
^may be better uaderftood; and,'alfo, to fliew 
another circumftance in the lediy fitting up 
of globes, or cylinders. Mine is a clear ;glafs 
bottle, . four inches and an h^f diameter^ and 
feven inches long in the fide, with an iron 
axis pafled through the middle,, which does 
not prevent the working of the bottle 5 for 
the ends of the bottle, the iron axis, and the 
pikes of the lath, upon which it turns, are all 
eledrified with the refinous- power, while the 
wheel is turning ; which fhew^ that the vi- 
treous power does not fly off that way : and 
a communication from the pike to the coat- 
ing of the 'bottle, will make the bottle charge 
fppner and higher, than a communication 
with any other non-elcdric ; becaufe the re- 
finous power is there prepared to fly off to 
the bottle. 

Here, 1 could tell how heat excites, and 
fridion feparates the elediric powers; but 
this would, require a recital of experiinents 
too prolix to^ infert. 
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1 muft beg the favour that you will let 
mc know, if this letter gets to your hands, 
or whether you received mine of the 9th 
of ^liguji laft, — Wherever I mention down> 
I mean bog down, and not the down of fea- 
thers^ which will not ar^wer in thefe €?cpe- 
rimentSj being itfelf an electric perfc. 

%* Sent this letter, dated 14th Februaryt^ 
1758, to the Reverend 'rhomas Birch^ fecretary 
to the Royal Society, in Crane-gourt> Fleet- 
ftieet, London, 
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LETTER V!I. 



S I R, Lffmore^ 3d January^ 1760. 

I SEND you by this poft a letter for the roy- 
al fociety in two pacquets, and the inclo- 
fed My defign in this letter is to give a 
farther explanation of the caufe of thunder^ 
and of the defcent of vapour and exhalation^ 
&c. But as my reafoning in this letter is 
founded on a dodrineof eledricity, v^hich 1 
communicated to you in a letter pf the I4tb 
oi February y 1758^ and that I find that that 
letter is not inferted in the Philofo. Tranfac 
tions, I am doubtful that this letter may be I 
thrown by with the fame inattention. All I i 
can fay is that I am fully afcertained, by num H 
berlefs experiments, of the truth of that doc- ^ 
trine ; and that I am perfuaded, that, if any 
of the gentlemen of the Royal Society had ex- 
amined 
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amined it carefulIy/the)ralfo would have found 
it fo be true. I may add fartlier, tlio' Jt may 
aj^ar brefumptuoiis in me, that it is the on- 
ly .^barine. of ele£tricity extant, (w^ich I 
know of) which can fully ei^lain the.cle£trir 
cai plhsenofnena. For wK^jt*]^ I^anilmhas 
faid, (tho' ah ingcftibus, anil I believe lain inge- 
nuous gentleman) that eledricity refides in 
j^fs in fuch a manner that when one iide of 
ffife gfei^ "receives 311 additional quantity pt 
cie6tricity, (whicH life always fpppoles tha.t.jt 
does, when it is eledrified ; tho' this is alio 
a miftake) the other fide always parts with 
an equal quant^^ of its, natural fhare of 
cledricity • {o thit, accordiilg to his explana- 
tion of charging , the i>jw^^© bottle, one fide 
nitift- be deftrifiiSd' negatively, or miqus ; 
that* is,- want as much of its natural fhafeof 
elcxSfiflcfty, as the other has over and above 
its ->atiif-al ihare. I fay, that this is all^a 
niiffakc;* for >Iais niay be elearified at'both 
fidei, af the lame time, either by thG,viti;e- 
ous oJ ^efinous ppWer: and, therefore, .in 
the firft' cafe, botlr fides muft abound with 
efedtricitjr, and, in the next, both fides muil 
Want ar;thcir natural fliai-e. Which qyite 
overiet^ his doctrine of electricity in glafs. 
A' thin plate of , wax may alfo be elcdrine^ 
at both fides at the fame time, by. either ^of 
the j>6fwers. And, what is more, I can elec- 
trify the gkls in either manner, by eledri- 
fi&d wax- or,^ 1 can eledrify the wax in 
either'' m'anntnf; by eledlrified gtafsj or, I 
cati''}ef5'^ the different fides of the wax, or 
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glafi, ekdrified by the different powers of 
eledricity at the fame time. Which piatters 
can never be explained by pofitivc and nega- 
tive eledricity, or a plus and minus of the 
lame power. Nor can any of the phaenome- 
na of elefiricity be explained by the adion of 
one fingle power ;^ fince it is evident that they 
depend upon the adions of two different 
powers, and their manner of ading on each 
other. ^ 

Mr. William Watfon in his experiments in 
Vacuo^ in the 47th voL.of Philof Tran£ thinks 
that he fees the eledricity paffing in through 
his vacuum to the machine ; but in this he 
fees but in part ; for there is as much of onq 
power going out as there is of the other com- 
ing in ; for thefe powers are never rendered 
vifible but in paffing from one body to ano- 
ther in oppofition to each other. And this 
he may try by placing his vacuum upon wax, 
and applying the wire of a L^^e;2 phial, while 
the coating is held in his hand, to the farther 
end of his vacuum^ and he fhall find the phial 
charged with the power which comes out 
from the machine, which will be contrary to 
that which goes in. And t am confident thi^t 
if I were with the gentlemen of the Society, I 
feould eafily convince them of the truth of my 
dodrine. All I require is, a careful exami- 
nation of it ; and that^ if in any'part of it I 
appear unintelligible, I may have ^n opportu- 
nity of explaining the matter more fully. 

As the eledric powers are a great principle 
of motion in the world,' it is certainly worth 



[112] 

the while to enquire into the truth of a doc- 
trine which \o eafily explains all the known 
phaenomena of eledtricity in its natural and 
artificial operations j which, without it, are 
inexplicable. 

As I do not know that any writer upon elec- 
tricity has confidered it as confifting of two 
different diftind elallic powers, I am the lefe 
furprifed that ray dodrine is not readily ac- 
cepted ; bwt furely, if it be true, it is not lefs a 
truth for my Having fingly hit upon it. A 
truth which will greatly conduce to fpccula- 
tive knowledge, and that it may be applica- 
ble to pradical knowledge, I liave often ex- 
perienced, particularly m the curing of the 
human body. 

I fliall only trouble you with one experi- 
ment more, which, if any of the writers on 
elcdlricity can explain by any thing which I 
have feen publifhed about pofitive and nega- 
tive cledricity, or a plus and minus of the 
fame power, or by glafs throwing out and 
wax drinking in the eledric power, or by any 
fuppofed adion of one fingle power, I (hall 
readily grant that I have troubled the Royal 
Society, with my dodrine of two differ'ent 
diftind elaftic powers, to very little purpofe. 

I have two cylinders, one of glafs and one 
of fealing-wax ; each about five inches diame- 
ter. Which cylinders I can make exchange 
offictrs as often as I pleafe ; that is, I can 
make the glafs throw out the refinous power, 
and eledrify the cond^or and all other mat- 
ters 



tera communicating with it in the fame man- 
ner that wax generally does j and I 'can make 
the cylinder of fealing-wax, throw out the 
vitreous power, and clev^^ri.fy the condudor 
and all other matters communicating with it, 
in the fame manner that j;lafs generally does. 
Which (hews, that both the different powers 
exift together both in the wax and in the glafs, 
fince I can alternately throw out which pow- 
er I pleafe, either from the wax or from the 
glafs. 

I can, with a rubbed piece of fealing-wax, 
electrify a piece of bog down fufpended in (ilk 
with the vitreous power, and then retrad that 
and eledrify it with the refinous power, and 
thus change the powers in the down feveral 
times without any frefli rubbing of the wax, 
or touching it to any other thing, which de- 
monftrates that both the powers exift "together 
withoutfide the furface of the wax. Nor fhall 
a fpedlator perceive any difference in my man- 
ner of touching the down with the wax.- 
Thefe fads I have fhewn to hundreds of peo - 
pic ; who cau atteft the truth of what I write ; 
and many more experiments, which demon- 
. ftrate that two different diftind elaflic pow- 
ers of eledricity do exift together in^ all 
"bodies. 

And upon thefc powers being equally at- 
traded by all matter, and their .equal and 
ftrong attradion and condenfation of each 
other, and their great elaftic power, depend 
all the phaenomena of eledricity j and this 
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will be found true while things fubfift in their 
prefent order. For the Creator eftablifhed the 

Srinciples of motion and reft invariable ; fbt 
lould they alter or ceafe, all muft fall into 
Wild difbrder and confufion. 

And now, fir, I muft beg leave to addrefs 
you in your private character, and to requeft 
i favour which I hope you will not rcfufc, 
which is only to let me know whether my 
letters of the 9th of Augujl^ ^757» ^\^ ^^ 
February^ ^758, and ^(^^oi February^ 1760, 
got to your hands. For if you received them^ 
and they were not thought worth the atten- 
tion of the Royal Society, it may be imper- 
tinent to trouble them, you, or myfelf with 
any more eflays on this^fubjed, tho' it might 
well employ^ many hands for much more time 
to come. 

I have been applied to by fome friends to 
write fomethingfyftematical on eledricity, and 
particularly by fome phyficians, to explain toy 
method of applying the eledrical power^ to 
medicinal ufe ; but if'my papers are accepted 
by the fociety, I fhould rather chufe to write 
enays than fyftems ; but if not, I fhall endea- 
vour to leave my difcoveries and opinions of 
thefe matters to the world in another courfc. 

I am, SIR, 

your moft humble and 
moft obedient fervant, 
Hen. Eeles. 
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%^ Sent the foregoing letter, d^tcd 20th pf 
March^ 1761, to th? Reverend Thomas Bircbi 
Secretary to the Royal Society. ^ 
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Li/more^ 14th O&ober^ 1760.* 

Gentlemen, 
TTJtf AVI N G lately received the vgjume of 
I J[ Philof. Traniadions fof the year 1757, 
iwas furprifed at meeting with two letters 
figned Erqjmus Darwin^ Phyfieian at Litch- 
field^ Stafford/hire^ beginning at page 240, 
which that gentleman is placed to call a con- 
futatipi) of what I wrote to you on the caufe 
qf the afcent of vapour and exhalation. Iii- 
4eed with the liberties which he has taken, 
he may confute or rather confound any author 
that ever wrote. But I believe this gientLe^ 
man is but ^ young philofopher, for he ap- 
pears more ftudious to make a rhetorical floti- 
ri(h, than to explain the matter which he 
writes about. I {hall beg leave to tranfcribe 
his firft paragraph, becaufe I think it fo^unds 
well, tho' not mu^ to the purpofe. 

* There is ever fuch a charm attendant upr ' 

* GSi novelty, that he it in philofophy, medi- 

* cine, or religion, jtiie gazing wx)rld are tOQ 

* often led to adore, wh^t they ought only 

* to ^dmire : Witwlft this vehemence of eixthu- 
' fi^fm has .gencr^ly fpon rendered th^^t ol;)jje<2 
Vpoiot^emptilp^, that woui^ ^erwife have 
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* long laid claim to a more fober efteem. This 

* was once the fate of chymiftry j the vain 

* and pompous boafts of her adepts brought 

* the whole art into difrefped j and I fhould 

* be forry, if her fifter eledtricity fhould fliare 

* the lame misfortune. It is hence the inge- 

* nious Mr. Eeles will excufc me, for endea- 

* vouring to lay before you my opinion on the 

* afcent of vapours, tho' it by no means coin- 

* cides with that he is fo ftrenuoils to eftablifli, 

* and plucks a plume from his idol goddefs, 

* eledricity.' 

Here 1 think this gentleman might have 
diftinguifhed better between art and nature ; 
it is true that an art may fufFer by the impru- 
dence of its profefTors ; but dame nature will 
go on with her work, whether we talk wifely 
or otherwife about her • and therefore he may 
lay afide his concern. He has indeed told me 
two things which I did not know before, that 
eledricity was a feathered goddefs and an idol 
of mine ; fince he will have it fo, he may- 
have a plume for his pains when he can pluck 
it. 

He begins by telling you that I have faid, 
that every particle of yapour is endued with 
a portion of eledric fire ; ' and that there is 
ho other fufficient caufe affigned for their af- 
cending;. It is true that I then thoug^ht fo, 
and ftill do think fo, and had I known of any 
fufficient caufe affigned, \ muft have been a. 
mofl ignorant, impudent blockhead, to think 
of 'palming any other on the Royal Society. 
He then goes on thus. 
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* My, defign is therefore firft to attempt to 

* fhcw, that anothertheory, founded on prin- 

* ciples better known, will lulficiently explain 

* the alcent of vapours : and then, that fome 

* kinds of vapours are not endued with a more 

* or lefe than their natural fhare of eledric 

The latter part of this defigji I (hall readi- 
ly grant him is true, but f(ir fome reafons 
-which this gentbman feems a ftranger to- 
that is, that all bodies have a quantity of elec- 
tricity nearly in proportion to their Ipecific 
gravities • and that bodies do not become 
eledrified by having a greater or lefs portion: 
of clcdricity in general j but by an encreafe 
of the one, and a proportional leflening of 
the other power of eledricity ; for when the 
attradion of th€ leffened power is diminifhed 
in proportion to the quantity of the power ; 
the encreafed power expands itfelf into an ex- 
tenfive atmofphcre ; which is. generally called 
eiedricity. So that thofe who talk of an ac- 
cumulation of eledricity, do not underftand 
the adiontof thefe powers. This matter I 
have explained in a letter to Dodor Birch^ of 
the 14th oi February^ ^758) and there given 
the general laws by which thefe powers ad 
on each other, and on the other parts of mat- 
ter. 

As to this gentleman's new theory founded 
on well known principles ; I do think tha^t it 
was well known that fire made the pot boiJ, 
and that the fleams arofe ; but when he comes 

• L 4 to 



I ii8 J 

to (hew lis how, it is by the immeafurable ex- 
panfion of water in fteam which renders it 
ipeciiically lighter than air 5 but I believe that 
he is the firft philofopher who ever did, and 
perhaps the lail that ever will take fieam, 
vapour, or cloud to be one coi.tinued^cxpand- 
ed mafs of water ; for he himfclf in the next 
page fpeaks of the fpherales and globules of 
vapour. In my letter concerning^ the caufe 
of the accent of vapour, &c. I have demon- 
ftratcd that the fpecific gravity Or expanfion 
of a body is not altered by dividing that body 
into minute parts; therefore, until he has 
ifaewn that every particle of vapour is a thou- 
fand times more expanded than it was while 
a conftituent part of the watry mafs ; it is 
impolfiWe for him to ihew that it is fuflBci- 
cntly fpecifically lighter than air, fo as to af- 
cend in it by the laws of fpecific gravity. 
And here I may reft this matter ; but as there 
is fomething extraordinary in this gentleman's 
manner of reafoning, I beg leave to make, a 
few obfer^^ations. 

Firft, he does not make any diftiHd:ion be- 
tween the expanfion of the parts of bodies, 
or their being fet at a diftance from each other 
by fome repulfive power ; fo that the immea- 
furable expanfion and condenfation of vapour, 
•which has puzzled him, may not be in the wa- 
tery particles, but in that fubtile power which 
keeps them afunder. And that it is fo, I 
think I can eafily prove from the nature and 
adions of the eledric powers ; which powers 

will 
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i^IfuUy anfwier akmoft all the pfurpofee (eK- 
cept that or gravity) for which the great Sir 
J^ac Newton fought for fuch fubtile powers 
of attradion andxepulfion. And here I mull 
beg leave to tran^ibe a few lines from that 
great author, where he fuj^fes the necefla- 
ry cxdfteace of fuch powers 5 clpeciallyof re- 
puhion. 

*' An4 that there is &di a virtae, feems to 
" follow from the xefledions and infledions of 
*' the rays of light For the rays are repelled, 
*' by bodies in both thcrfe cafes, without the 
" immediate contad of the refleding or in- 
*' fleding body. It feems alfo to follow from 
** the emiffionof light ; the ray, fo foon as- it 
" is ftiaken off from a Ihining body by the vi- 
*' brating motion of the parts of the body, and 
^ gets beyond the reach of attradion, being 
** driven away with exceeding great velocity. 
" For that €orce which is fulficient to turn 
** it back in reiiedian, may be fofficieht to 
*' emit it. It feems alfo to follow from the 
" produdion of air and vapour. The parti- 
'' cks when they are Ihafcen off from bodies 
*' by heat or fermentation, fo foon as they 
*' are beyond the reach of the attradion of 
*' the body, receding from it, and alio from 
** one another with great flrength, and keep- 
*' ing at a diftance, rfo as fometimes to take 
^ up afbove a million of times morelpace than 
^ they did beforenn the form of a denfe body ; 
^ ivbicfe vaft Gontradion and expanfion feeros 
^ipiMHtdligible, -by feigning the particles ®f 
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^^ air to be ipringy and ramous, or rolled up 
" like hoops, or by any other means than a 
** repulfive power. The particles of fluids 
" which do not cohere too ftrongly, and are 
'^ of fuch a fmallnefs as renders them moft 
" fufceptible of thofc agitations which keep 
^ liquors in a fluor, are moft eafily . feparated 
" and rarified into vapour, and in the lan- 
*' guage of the chymifts, they are volatile, ra- 
** rifying with an eafy heat, and condenfing 
" with cold." Newton's 31ft Qjiery. 

Now it is evident that this great man never 
imagined that this vaft expanfion and contrac- 
tion of vapour was in the particles of vapour, 
but in that power which fet them at a dif- 
tance from each other. If the particles are 
not expanded, how do they become fpecifi- 
caliy lighter than air ? If Mr. Darwin takes 
in the repulfive power to make out the ex- 
panfion, he then proves my fyftem ; if not, 
he has proved nothing toward the caufe of the 
afcent of vapour. 

And here, gentlemen, be pleafed to obfervc 
the great conformity that there is between 
what this great man has faid about the pro- 
dudion of vapour, and what I have faid on 
the fame fubjed, in my letter concerning the 
afcent of vapour ; tho' he only reafoned from 
the effeds to a fuppofed caufe, and I reafoned 
from a known caufe to the effeds, without 
having his dodrine in view ; nor do I recoiled 
that I ever read his queries till long after my 
writing that letter ; when they were ocoafi- 
onally put into my hands by an ingenious 



[m ] 

Igcntkmari, who had rSiad Sif Ifaac^s works 
many years later than! had done. As I had 
tried many experiments o^ the human body, 
in fuccefsfully curing paraiitic, rheumatic, 
and other disorders, "n^rely by the eledric 
powers 5. and obferving their wonderfiii ef- 
fe^s on the nerves in reftoring them to a due 
^ modification, fo as to eiiable thcni to perform 
their proper fundions, I was led to think that 
our fenfes may be performed by thefe powers 5 
particularly, feeing and hearing. On my tel- 
ling this gentleman my opinion, he defired 
me to take care not to give that as my own, 
which was faid by another ; and then brought 
Sir Ifaacs Qjieries, wherein, efpecially at the 
23d query, I found, very nearly, what I had 
faid to this gentlemah. But to return to my 
fubjed. 

I need not have applied to fo great an au- 
thority, as Sir Ifaac Newton's^ for the forma- 
tion of vapour ; fince it is evident to the 
fenfes of every man, who will enquire pro- 
perly, that vapour is emitted in exceeding 
minute, diftind particles, and that it does 
afcend in that form ; and that above there is 
a collifion of thefe particles to form larger 
particles, fuch as compofe mifts, and that 
they farther coalefce 'till they come down in 
mifts, rain, fnow, hail, and fuch heavy drops 
as form thunder-fhowcrs. When I found 
that all afcending vapour was really elcdri- 
fied, I thought that the expanfion of that 
power was fufficient to carry up the parti- 
felcs ; aodv to bring them down again, 1 ufcd 
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the oioft probable means { could tjiea think <& 
However, there wafi one thing which I could 
not poflibly.explaia.; that is, how the wfaoje 
quantity o£ eledricity, which aicended, w^ji 
ever to return to the earth again. And 
this enquiry prevented my fending you th^t 
letter, for at leail a year; 'till at lajft, tired 
with the fearch, and iinding the re0 oi my 
fyilem very ^nibrmaWc to the pha^nomeqia 
of nature, I let it go with that known de- 
fed. And in this puzzle I might have gone 
on to the end of time, if I had not difoover- 
ed, upon a farthejr refearclji into the natiiire 
and a^aions of ele^aricity, that eledricity 
confifted of two different, diflind, ela^c 
powers, which always ftrongly attra^ and 
condenfe each other; and, therefore, when 
they are equal in quantity to each other, 
they condenfe each other into ib fmall a com- 
pafs,that they exert but little fenfibkaijiiioo; 
but when the equal^ity of quantity is alteiied 
by a diminution of the one power, ai>d an 
increafe of the other power, then the incr^fed 
power has a power (^expanding itlelf in pro- 
portion to the fubtjTt^^ion of the other :at- 
tra(9ing power, by which means it forms itr- ^ 
ielf into what we call ^n electric atmoi|Aere^ 
which atmofphere wBtt repel any .other atmof- 
phere raifed from ti^ fa^ie power of elecSiri- 
city, but will attra^ aay atmojCpJiere r^fed 
fiom the other power of electricity. Tlftefe 
atmofpheres are always formed with an incre- 
ment of rarity as they reqede fromithe l^Jen- 
ed attradive power, whidi leifened poi^iw 



[ 123 ] 

always ads inward to the body which is elec- 
trified. \ Thcfe powers I have, before called 
the vitreoBs and the refiiious, only for diftinc- 
tion, as the glafs generally throws out the 
firft, and wax the fe:ond -, not but that I can 
Xaife either of the powers from the glafs, or 
from the wax ; nor do I know of any differ- 
ent effential charaderiftic to diftinguilh them 
by. Thele powers are equally and ftrongly 
attradled by all matter ; and are always found 
adhefive to all matter, nearly in proportion 
to the fpecific gravity of the njatter, as for as 
I have been able to judge. Nor k it eafy to 
fubtrad any part of either of thefe powers 
from, any part of matter, writhout adding an 
equal portion of the other power ; which ad- 
4ition it will retain, until it is fupplied with 
an equal quantity of the power firft fubtrad- 
ed. So that when any body is eledrified with 
the . vitreous power, and you take a ipark 
from it with your finger, there is juft as much 
of the refinous power paflcs fi*om your finger 
into the body, as there is of the vitreous pal^ 
fiijg from the body into your finger.' 

Now, the general law by \yhich thefe 
powers ad on each other is this; that a 
vitneous atmofphere repels another vitreous 
atmofphere, with a force exadly equal to 
that with which it attrads a refinous at- 
mofphere of equal denfity with the repelled 
vitreous atmofphere : and fo, vke verjh, &f 
the refinous atmofj^erc. 

And, the attrafiting and repeBing atmof- 
phere (of either kiwd) ads with a force p»- 
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denfity : That is, the farther a body is im- 
merged into an eledxic atniofDhere, the 
greater force it is attracted with ^ as all 
eledric atmofpheres have an increment of 
rarity outward from the eleftrified body. 
But, for a farther explanation of thefe laws^ 
and experiments to prove them, I mull beg 
leave to refer to my letter to Dodor Birch^ 
of the 14th of February, 1758. 

From a great number of experiments 
which I have made, I find that the clouds 
are eledrified, fbmetimes with the one pow- 
er, and fbmetimes with the other power of 
^jledricity; and that the change is often 
very fudden ; for one cloud fhall pafs ftrong- 
ly eledrified with the vitreous power, and 
another fhall approach, in three or four mi- 
nutes, as flrongly eledrified with the re- 
finous power. 

But I never had an opportunity of obferv- 
ing that this change happens fo often as Mr. 
Canton fays it does, fometimes five or fix 
times in half an hour. And I hope this 
ingenious gentleman will excufe my telling 
.where his miflake may arife from his man- 
ner of trying this experiment. His method 
is with two very fmall cork-balls, fufpended 
from the end of a wire by linen threads 5 
and then, (when they are eledrified) by 
bringing rubbed fealing-wax, or glafs under 
them, he thinks they are eledrified pofitive- 
ly, or negatively, according to the attradtion, 
or repulfion of the wax or glafs. But, in this. 
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he is much miftaken, by following the doc- 
trine of pofitive and negative eledricity, &c, 
and for want of knowing the real adion of 
the different powers of eledricity upon each 
other. For, let him fix his wire to a large 
body, fufpended by filk, and let that boxly be 
eledlrified by wax 'till the balls repel each 
other ; then let him bring wax, well rubbed, 
under the balls, and they fhall be attraded 
to the wax, inftead of being repelled ; or, if 
the Wax is very lightly rubbed, the balls 
ftiall be repelled from it. The reafon of 
their being ^ttraded is, that the wax being 
more eledrified than the body, the refinous 
power of the wax repels the refinous f)ower 
of the balls up the linen thread, and attracts 
the vitreous power of the body into the balls, 
which are then eledrified by the vitreous 
power, and, confequently, attraded by the 
wax. In the fecond cafe, where the wax is 
but little eledrified, it repels the balls, 
without forcing their refinous power up the 
threads. But, the way to try this experi- 
ment with more certainty, would be to fuf- 
pend a piece of bog-down by filk, a foot 
long, from the end of a ftick j and then, 
touching the down with the end of a long 
wire, the down will be eledrified ; and then 
you may know by which power, by the rub- 
bed wax, or glafs; as the powers cannot 
change place fo eafily through the filk, as 
they do through the threads. There is ano- 
ther great miftake to be correded ; for, h^ 
feems to think that the balls are eledrified 
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with the fame power with which the cIoikIs 
are eledrified; but the balls are always 
cledrified with the contrary power, which 
is drawn up from the earth through him by 
the oppofite power of the cbuds. And this 
may be eafily tried, by placing a long iron 
rod, with needles at top, in a bottle to be 
charged by the clouds 5 and he will conftant- 
ly find the infide or top of the bottle, fo 
charged, eledrified with the power contrary 
to that with which the balls, or down, is 
eledrified. But the needles at the top of 
the rod will be eledrified by. the iame power 
which eledrifies the down and balls ; becauie 
that power is there drawing off from the in- 
fide of the bottle, in exchange for the con- 
trary power, which comes into the bottle, 
while the bottle is charging. I may here ap- 
pear prolix ; but much more is neceffary to 
explain this matter fully ; which, for the 
prefent, I fhall poftpone. It would be a 
great matter, if we could difcover how thele 
clouds come to be eledrified with the differ- 
ent powers ; which certainly muft happen in 
their firft emifllon from the maffes of which 
they arc compofed. The purfuit of this en- 
quiry I would earneftly recommend. 

Since it is now evident that the clouds are 
often eledrified with the different powers of 
eledricity, and that fiich clouds are often in 
near approach to each other ; and fince I have 
difcovered that eledricity confifts of two dif- 
ferent diftind powers, it is eafy from the laws 
which I have given, for the adion of thefe 
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Powers on e^ch other, fully, to explain tho/ 
caufc of thunder 5 ancjjto ihew how the par-. 
tiplea of v^ppur coaleice to form ftill larger, 
particles, till they coqje down in ipifts, rain, 
Ihow, hail, and heavy^ ihowerg ; . and .bring 
down their whole quantity of cledricity with 
ther», ,which before; buoyed them up. But 
before I profegd^ I beg leave to mention one 
exp^r^menj; which I made, to. /hew, tire a.gia- 
zing expanfion pf thofe powers, and, through 
what an incredible fpace they vyill diffufe 
themfelves by their own elaftic povver, when.: 
the attradion of the other power is taken off, 
by leffening that power as far as we .(ian by^ 
the-^lci^trical apparatus, which is far from, 
an .entire feparation of thefe power? 5 and the 
a%i|ii(hing retradion and condejafation pf 
that ^ffnofphere, when the powers. are again 
rsn^^^red equal in quantity to each other. . I 
fufpeflded a tube ,of iheet lead, feyen feet 
long,. and neaj: three inches diameter, in filk, 
lines 5,^- 1 then placed apiece of bog-down on 
the en4 of a wire, on a horizontal leVjel 
with> the tube, and pointing towards it ; I 
chajged a phial coated with lead, and^ twelve 
cubic, inches of water in the phial.^ Upon my 
holding the phial .in my hand, and ^giying^a 
fparktpthe tube, 1 found that the atmol^ 
phjcre of the tube moved fome.of the fibres, 
of the down, by attradion, at the diftance of> 
more than fcven feet j an alfiftant then took 
off the atmofphere of the tube, by touching 
it with his hand. And thus I went .on for 
mo^;c than an hundred fparks, when the down 
. f • M was 



Was moved at the diilance of eighteen inches; 
So that, meaiufing theie atmospheres in a de- 
creaiin^ feries from aboVe fourteen feet t^ 
three tot diameter, I found they cofttaincd 
twenty millions of times the fpace which the 
water in the phial took up. Yet aH this elec- 
tricity (accdrdmg to the dodirine of pofitive 
and nerative eledricity) was tbd^ in the 
porerofthe water, without the Ie& ienfible 
encreaie of the water. But here I nraft not 
let a known error go, fof the greateft part of 
theie atmoipheres never was in the phial * but 
eadi fpark from.the bottle ^dded ibmething 
tg> one power in th€ tube, and at the fame 
time took an equal quantity, from the other 
power in the tube, into the phial ; and then 
the encreafed power of the tube expanded it- 
felf into an atinofphere, together with the ad- 
ditional quantity which it received from the 
phial For had the tube befen much lefs, the 
atmoipheres would not have been fo exten- 
fivcj however, the expanfion of that which 
was really in the bottle is amazing. For Sir 
Ifadc Newton has fhewn that light approaches 
to a body within the 1-89000 part or an inch 
before it is refleded 5 and as I have endea- 
voured, in my letter to you of the 26th of 
February^ iy6oy to fhew that the eledric 
powers are the caufc of reflexion and refrac- 
tion, it is highly probable that the two dif- 
ferent powers are condenfed within that dis- 
tance from the furface of the bottle (and I 
mention this experiment moftly in regard to 
the refledion and rcfracling of Hght.) Now if 
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a finall portion of one of thcfe powers can 
diffiife itfelf through a ipace fbme millions of 
times larger than what the whole botde. takes 
up, what amazing difference muft there be. 
between its greatefl expanfion and condenfa- 
tion ; and yet the moft extended eledric at- 
mofphere is retraced and condenfed in an 
inftanL The reafbn why the water in the 
bottle is never increafed or decreafed in charg- 
ing or difcharging the bottle, is becaufe there 
is always the fame quantity of ele&icity in 
the water ; for as one power goes out, aa 
equal quantity of the other comes in- 

It was known to Mr. Franklin and others, 
that there was no more cledricity in tfee bot- 
tle when charged, than there was when dis- 
charged J but till I had difcovered the adion 
of the different powers of eledricity, it was 
impoffible to. explain this matter by om? fin^ : 
gle power of eledricity, or to explain any one 
phasnomenpn arifing from eledrical expcK* 
riments. I have flbewn, in my letter oi 
the 14th of February^ ^758, that there? is 
fbmething more of the ele6b:ic powers in a 
bottle highly charged, than when dilcharged ; 
which appears from th^ bottle's recharging of 
itfelf, after it has been ieemingly entirely 
difcharged.. 

I come now to fhew how that eledricity . 
which buoyed up the vapours may be agaia 
condenfed, fb as to let the vapours fall^ ia 
mifis, rain^ &c. and to return with them to 
the earth; i .. . 

M 2 Sufpend, 
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denfed at the time of their joimng :with the 
flaih; and that the atmofpherc, drawn up 
from the earth, is alfo then retraded again 
to the earth. 

In the 47th vol of Philof.Tranf. page 550 
and 551, Mr. Ludo/fs 4th obfervation : At 
every clap of thunder the eledricity feemed 
extind, and returned not till after thirty fe- 
conds, or thereabout, and Ibmetimes longer. 
Sixth Obfervation : They put a thread upon 
the wire, the two ends of which hung down ; 
which fhewed eledricity, by mutually repel- 
ing each other ; for at every flalh of lighten- 
ling, they approached each other fuddenly, as 
if they had been puftied one againft the other 
by force. Same vol. page 557, Abbe Nollefs 
letter : And it even feemed, that the clap of 
thunder put a ftop, for a very fhort time, to 
the force of the eledricity. Page 559, Mr. 
Mylius of Berlin : It was alfo continually ob- 
ferved, the effeds were greateft when the 
lightning was neareft ; and that, for Ibme 
moments dfter the lightning, the effed ceaf- 
ed, but returned and encreafed by degrees. 

All thefe obfcrvations, and many more, I 
havej made ; but to give them more weight, 
I have troubled you with thefe quotations. 
But this matter is eafily demonftrated bv the 
eledrical apparatus. Let two cork balls be 
fufpended by linen threads from the end of a 
wire, and brought within the atmofphere of 
an eledrified condudor, they will be eledri- 
fied with the power, which is contrary to that 
Tflrich Hedrifies the condudor^ and repet 
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each other, but will be attraded towards the 
condu^or ; but when a flafh is taken from 
the condudor, the balls inftantljr fall toge- ^ 
theti that eledJridty, which is drawn intg ■ 
them from your body, by the atmofphere of 
the condudor, beiag again retraced into your m 
body. " 

' It ofiben happens that clouds are highly elec- 
trified and attrad each other, and that theif 
particles attraft each other into con tad, and 
exchange powers^ w^ithout that violent flafli 
which c0nfli-tiUc^ th^inder -, and that die at- 
mofpheres ^d the particles are by that means 
condenfed, and fole their repulfive power, 
and ran into fait her con tad with each other 
by the general attradion of gravity, and by f 
accidentally impinging upon each otlter in 
their fall, and tliAis come down in heavy 
Ihowers. Now when two clouds thus attrad 
each other into one, the part ides muft attrad | 
each other into contad, and exchange powers 
mofl in the middle of that cloud, and have 
their atmofpheres condenfed, and confeqnent- 
ly come down in the heavieft drops ; and, ao- 
cordingly, the heavieft part of the fhower is M 
always from the middle of the cloud. To " 
prove this dodrine, I could produce a great 
number of experiments, which I have made 
on the clouds ; but fhall only merit ion the 
hii^ which was on the 29th oiOSiobeVy 1760, 
when the clouds were very diftind, and the 
ihowers heavy. In three different clouds^ I fl 
found the beginning of each cloud eledrified 
with the vitreous power; in the middle of 
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each fhower^ no fign of electricity ; and, in 
.the end of each cloud, J found (he refinous 
power of eledricity. Wind, N. W. The 
ureafon why there was not any appearance of 
eledbricity in the middle of the Ihowers, was 
becaufe the eledlric powers were equal to each 
other in every drop, and therefore their at- 
mofpheres were condenfed into infenfible 
ones. 

It often happens that rain, hail, and fhow 
do eisdiibit iigns of being eledrified ; becaufe 
the douda are feldom fo equally eledrified 
with the 'different powers of eledricity, as, 
upon meeting, to render the powers of elec- 
tricity equal in each defcending drop. And 
this is moft evident in large flakes of fnow ; 
for when they come very near a non-eledbric 
body, they are drawn to it, and cling into 
it, in the fame manner that an eledrified 
feather does. 

Now, gentlemen, I believe I need not 
trouble you with a prolix detail^ to fhewhow 
clouds differently eledlrij&ed with the differ- 
ent powers may approach each other ; or how 
the particular particles, may attra^ and run 
into each; other, and have their atmofpheres 
condenfed' according to the different degrees 
in which they were eledrified by the differ- 
ent powers^ fince the general laws, which I 
have giv^n for the adion of the elpdric pow- 
ers, will explain -^U the. phsenonaena arifing 
from elcdficalexperimentfiv which I. know of., 
atleaft I nevAr found them. deficient in any 
experimfitfrtFbich.Icould think of making; 



w^etljbef I reafoneil 'fro^ the laws to the cf- 
feds, or fros\;the' e£fe£fcs to the. laws. . A^d,* 
therefpre, :I thij^r I may claim the honour of 
having difcovered tl)ig.'pew do(SJrine .of elec- 
tricity, withonji tl^^/js^owledge^Qf .whi I 
think it is in^poffible feiUy to explain ^ny one 
phaenoxnenon arifing ^rom eledrac^ ..experi- 
ments. But if any ingenuous gentleman can 
ihew me where thof|^iaws or properties of 
eledricity are wrong,* 1' (hall be really obliged 
to him J for I am mqch more defirous todif- 
xjover truth, than to appear as an author. 

And now, gentlemen, I hope that you will 
^xcufe my pointing out fome of the abfurdi- 
ties of Mr. Darwiris theory, which contradid 
the reafon and experience of all mankind. 
He firft fuppofes that water is fo far expknd- 
ied by heat as to rife in the atmolphere by 
the laws of fpecific gravity ^ and then that it 
is better fupported in a rarer and colder part 
of the atmofphei" c above, than in a warmer 
and denfer part of the atmoiphere ]below ; 
he ^ys, becaufe the preffure of the atmof- 
phere is lefs above, and for that reafon the 
water can bettef expand itfelf If vapour 
.arifes by the laws of ipecific gravity, it muft 
afcend quickeft where.the preffure of the atr 
mofphere is greateft, the cxpanfipn of the va- 
pour remaining the fam?. And it is imppffi- 
bletofupppfe that the expaafion of vapour is 
eijcreafed bjy heat abqye/v^fhere, vapours are 
ever foifn^ cplder^thair. thp^ circum^rnbient 
^,^, • and ' tJi^cijruipaqabie ^^i^^fe^'ft^ '-^^w^s 
X(^ ^)ai>jtl»t i;f^*ta^;V\feJl 
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known to every man, that had his feeling, 
who ever paiTed over high mountains. He 
lays that he is perfuaded, that was it not for 
the preffure of the fuperincambent atmos- 
phere, greatly Icfs thap that of boiling water 
would inftantly difperfe the whole fo heated 
into vapour. But would this gentleman have 
us fuppofe that this vapour is to arife by the 
laws of fpecific j^ravity, where there is not 
any medium foecifically heavier for it to rife 
in ? When the impulfive or repulfive force 
ceafes, Which difperfed it, muft not this va- 
pour return inftantly to the earth by the ge- 
neral laws of gravity? Does this any way 
point out the caufe of the afcent of vapour, 
or (hew us how the ^ouds float by the laws 
of fpecific gravity, which they evidently do? 
Indeed he has found out one extraordinary 
way of fiipporting them, which is by the mo- 
tion they acquire from the winds. This might 
do, if the wind blew from the Nadir to the 
Zenith ; but as it generally blows on a hori- 
zontal level, I think it may as well blow 
them down as up. He then quotes the opi- 
nion of Sir Ifaac Newton^ to (hew that bodies 
are only heated by refledion and refradion 
of the lun beams. How he came to imagine 
that this was Sir Ifaac^ opinion, I can't ccm- 
jedure j for Sir Ifaac's eighth propofition, of 
his fecond book of Opticks, ftands thtjs: 
'^ The caufe of^reflcdion is not the imping- 
ing of light on the folid or irftpervious parts 
or bodies, as is cpmmonly believed ;■' and this 
Sir J[faac h^ folly proved, both as to refleo- 
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tiofl and refradion; and all experience fhewsj 
that black opake bodies, which produce but 
little refledion or refradion, are exceedingly] 
mare heated by the fun^ than diaphonous bo- 
dies, where the reflexion and rcfradion arei 
exceedingly great. Place a convexo convex- 
glafs oppollte the fun, and at the fame time 
a black body of the fame magnitude, and youj 
will find the one grow very hot, while the] 
other retains but very little heat. 

This gentleman's chief principle is, that! 
the fun heats vapour^ but does not heat the] 
air : But, left you may think I miilake him^j 
pleafe to hear liis ovm words. 

" The ingenious Mr- Eeks^ I dare fay^ has 
** already forefeen the ufe I am going to make i 
^^ of this principle - viz. That the little iphe- 
^* rules of vapour will thus, by refrading 
^ the folar rays, acquire a conftant heat, tho' 
*' the furrounding atmofphere remain cold*' 

I think that this gentleman fhould have^ 
produced fome better proof of this rnatter, be- 
fore he endeavoured to make us difcredit our^ 
fenfes. Does not every man know the air is^ 
warmer at one time than at another, and that 
it is fometimes very warm ? If the fun does 
not warm the air, I defire to know what does 
warm it? As to his affertion, that clouds are 
warmer than the circumambient air, I declare j 
that it is entirely falfe ; and I appeal to the, 
experieiice of every man^ who ever paffedr 
through them on the fides or tops of higliTJ 
mountains, whether he has not couftantlyj 
found them to be damp, chilling fogs, much 



Sider than the circyinaoibi^nt air ^ and fome* 
times the particles fb I^e as to wet a man 
confidcrably ; tho* in paflmg from one moun- 
tain to another they do not let any of their 
wet fall into the valley between. All this I 
have experienced a thoufand times ; there- 
fore Mr. Darwin mrifl excufe me for chufing 
to be guided by the evidence of my own fcn- 
fcs, rather than by his affertion. 

But if I muft produce an authority for what 
is well known to fb many thoufands, pleafe 
fee Dr. PexfonelcTs account of the Brimjione- 
hill'y 49th vol. Phil. Tranf. page 571 : " Be- 
" fides the fine profpeQ vou enjoy at the top 
" of this mountain, you nave the pleafiire, as 
" father Du Tertre obferves, or feeing the 
" clouds gathejr below, and hearing the thim- 
" der rumble under your feet. We adually 
" faw the clouds rife from the fca, and fpread 
^' over the land on the fide of the wind, and 
" fometimes paifing where we flood, and fome- 
" times lower. Thefe clouds are no other 
" than damp fogs. The Brimfione-hill is fel- 
*' dom clear of tljefc damp fogs." And in the 
preceding paragraph he tells you how the na- 
ked negroes . often have their blood chilled by 
thefe damp fogs, fo as to perifli by it. 

Mr. Darijoin fays, from confidering this pow- 
er of expanfion, which the conftituent parts 
of fome bodies acquire by heit ; and withal, 
that fome bodies have a greater afiinity to 
heat ; that is, acquire it fooner, and retain it 
longer, than others ; that many things, be- 
fore utterly inexplicable, became cafijy un- 
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dcrftocxj by hirh ; partitalkrly'how tHiit jpojA- 
derous body, mercuiy^' may bo raifcd'fntb.S^- 
pour. But, uhluckiFy, lAt !has ^ntit'tald us. 
how thefe * matters becatit? 'cafily iind6tJfeioft[ 
by him, pf how they may ht eafilxf'imcfey-: 
flood by us. I muft eOriffefs,* that ffpfe'tottW 
explain how the particles* bf 'merchiy ii^a^^ 
float upon the air, 'thdt.thfen Jie^'rtiay ea:fily' 
explain how the particles;pf witer'^may float 
there ;' but till he has^ddnc^offc or theothfer,*!' 
fhall leave his the'oty to Bd^Tafther ooniidef- 
ed by thofe who thrAk>it^rtli tff^'wHile^ 

The defign of this gigitlemaif s*-iecond-^t- 
ter is, according. to fcs**(5rWii' words; etltitfely 
to deftroy the probabilfty'^Finy bot^ and 
to give an additional fn^port to his owo* theo- 
ry. And ''then he fays;"^* For this' purpcrfe, 
" our fii^'>ndeavOtiV Will be* to fliewtlie un-, 
** certaiiity*6fToKierof^i?nSo^ material prin-^ 
^' cipl^s 'th^t iupport Hfs^^fgtlTne^lts ^•- atad^af- 
" tcr wards the fenaiiy ' W ' thfe' ^xdcn m^nte he ' 
"hasgiv^nus. • ' '-■c>^^>V' "'': " ^ ^^^l 

" Firft; thcn,'^ih^pagg'^?^6/'Mr:^^ 
" afferted,.'that theircaW pc^bfaiarefec- 
" tioij of water IS ^^etfitm&f*^ ';^-''\ -^'';' 

This Tie ;has takeft fxdffi'U chirlbi^ qbl^vi;-* 
tion^bf mriie, which. ttari'ds in ttiefe* wlgfcls^ 
and'vt^ich' I thirrk tnay ftHf Keep 'their \|)|^c^^^^^ 
" Antf here r mtfft''dbfcrtre, tjiat^it has jiot^ 
'' yet been explaihed'how^Water can be^dili-' 
" ted, fo'asf/to occupy ^feighif'^Kundred,*dr a' 
" thoufaifdtimcs fhe lpace,''^bich it naturally* 
" does.' For. I thint^ thc'gitatdl expptitft^ii 
'' it fiiffefrf-fcy boiling (thcgreateft-tfek we' 
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^* can give it) is not more than a nineteenth 
•* br twentieth part of what it was before." 

. This gentleman accuies me of a confufion 
in terms, while himielf has bred the confu- 
fion ^ for he has changed my word, dilated, 
into the greateii poffible rarefadion : By di- 
latation, I meant that expanfion which bodies 
fuffer, without any feeming difcontinuity of 
their parts : Rarenidion, I know, is often 
applied to the dividing a body into innumer- 
able parts. He then goes on thus. 

" In page 133, the ^here of eledrical adi- 
" vity is faid to be encreaied by heat. If by 
^^ elewical adivity is here meant an encreafe 
" of its repulfive power (the thing which 
'* feems to be wanted in Mr. Eeles's hypothec 
" fis) I know no experiment to fhew it." 

I can eafily grant that this gentleman may 
be ignorant of experiments to prove this and 
many other matters that are neceflary to a- 
moderate underftanding of eledlricity j but if 
he wanted eyes, would he, for that reafon, 
perfuade us that there was not any light ? If 
it be requiried, I can produce experiments 
which fully prove that the eledlrical powers 
are expanded by heat: A clear knowledge 
of which is very neceflary to a right ui«ier- 
ftanding of the adHon of thefe powers in ma- 
ny of the operations of nature, and many of 
tnofe of art, where natural powers are made 
ufe of In the next paragraph he endeavours 
to perfuade us, that elcdricity does not adi 
upon the air ; tho', three lines before, he 
fays, that he knows that the eledric aether is 
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€UQ. Tho' many experiments do prove that 
ekdricrty does a€t upon the air, 1 iliall refer 
him to Mr. WiUjum Watforfs experiments in 

I vacuQ^ in the 47th vol. of Philof. Tmiif page 
362, where he has taken a great deal of pains 
to (hew that air does a£l upon electricity^ in 

I confining it to iion-elettric bodies. If this be 
true^ I think we may boldly ailirm that elec^ 
tricity re-ads upon the ah. And I have not 
any reafon to doubt Mr. fVaffon's dodrine (as 

I far as it relates to the preiTure of the air upon 
an eledric atmofphere) but that he now re* 
commends Mn Darwrns dodrine, which is 
diredly contrary j which may be from fome 
new difcoveries which I am not acquainted 

I with. 
To illuflrate that air is not adcd upon by 
cledricity, Mr. Darmn produces an experi- 
ment with a iong-necked bottle fufpended by 
nik, with the neck downwards, immerged in 
oil of turpentine^ fupported by an eledric ; 
I and the infide of the bottle lined with gilt 
paper 5 and then warmed fo, that, when cold» 
the oil was forced up half way the neck. 
Then with a bent wire he eledrified the in- 
fide of the bottle ; and finding that the oil 
was not forced out of the bottle, he concludes 
that the eledric atmofphere did not ad upon 
the air. If this gentleman had confidered the 
force neceflary to move this column of oil, 
which force muft be able to fupport a column 

elame height, and a bafe equal to the 
furfacc of the infide of the bottle ; and 
that 
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that air is an elai^ic body, and that the eltc^f 
trie atmofphere is exceedingly fo, perhaps his 
furprizc may Idlcn. And if he will pleafe 
to add to* this what 1 have faid in regard to 
charging the Leydcn bottle, that as one power 
of eledlricity goes into the bottle, an equal 
quantity of the other jx)wer comes oat ; and, 
to confidier how minute a part of that power,, 
which predominates in the bottle, is expandr 
cd into an atmofphere, he will fcarcely think 
the force of this atmofpherfe equal to the force 
whiph I have faid was neceffary to drive, the 
oil out of the bottle. Add to all this, that 
this atmofphere has a power of paffing thro' 
the glafs ; which he may ealily try, by touch- 
ing the dutlkie^of the bottle with a piece of 
bog-down fufpended by filk, and he will .find 
the butlide of the bottle as much eleftrified 
as the infide, and with the fame power of 
electricity. I could now produce an experi- 
ment which would nearly afcertain how much 
3Xi eledlric atmofphere prefl'es upon the air in 
fuch a bottle •, but that I fear I may tire your 
patience. ' ^ 

In the next paragraph Mr. Darwin tells us, 
that he had formerly tried this experiment va-^ 
rious ways, in order to make the eledric mat- 
ter anfwer the end of fteam in the fleam-en- 
gine, and rtiariy other great mechanical pur-r 
pofes. In this I think he has given us a full 
proof of a ftrong inventive faculty, and a clear 
unbiased judgment (which, in the beginning 
of his letter, he fays, are neceffaiy for makhig ' 
experiments) for I dare fay that he did not 



r H3 ] 

fleal this defign from any man living j to ap- 
ply a power to great mechanical purpofes, 
without knowing any thing of the force which 
that power atted with, or its manner of ail- 
ing* And yet 1 can tell Mr. Darwin^ that 
the bufuiefs of the Iteam-engine is moftly car- 
ried on by the eledric powers j but Ihall not 
now liop to explain this matter. If Mr- 
Darwin has a mind to enquire how thefe 
fubtile parts of matter a<3 on each other, I 
would defire him to enquire how it comes to 
pafs, that in a room filled with air, the rays 
of hght can crofs each other in fo many mil- 
lions of angles, as is necefifary to give the eye 
a power of feeing any part of the room, to 
which a right line can be drawn, let the eye 
be moved as often as you pleafe from its firft 
liation \ next, how all the operations of electri- 
city can be carried on in the fame room ; al- 
fo, all the operations of magnet ifm ; the opera- 
tions of culinary heat, and all the effeds of 
gravity, by which every particle of the whole 
is affedted i and yet thefe powers give but 
little obftru6tion to each other, which can be 
made evident to our fenfes. When Mr* 
Darwin has explained thefe things, it may 
help me to explain his experiment 

Mr, Dm-win now proceeds to ihew you the 
fallacy of my experiments ^ but, unluckilyi 
as far as he has gone, he has proved the trut^ 
of them ; viz, that afccnding vapour doei 
' pafs by elcdrified bodies, without divcftin^ 
them of that power which eledrificd them. 
_ But why they do ib, is not to be underftooi' 

N vfv?wW 
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without a perfe£i knowledge of the aftion of 
the different poTv./rs of eledricity. Indeed 
he has {hewn a thorough ignorance in making 
dedrical experimeiits, and fubftituted a men-- 
ftrons falfi'y of his own. Firft, he fuppofes 
that the Ley Jen bottle, a dried feather, a dried 
cork, and the bog-down, which I have men- 
tioned, arc equally fit to try eledrical expe- 
riments with ; wnercas a dried feather and 
the bog-down are as different matters for this 
purpofe, as glals and metal. He fays, that' 
the LeydcTi bottle may be touched three 
or four times by atjuick finger, before the 
whole is diibharged. While the bottle wag 
ftApended by filk, I have touched tht top and 
fyottom altcmateflywith my finger,, feventeeh 
hundred trme^ before it was diicharged ; tho* 
there were but tWelvr cubic inches of water 
in the bottle. A dried feather will not con- 
dud eletOricity more than dried"lilk, or ghif% 
and therefore, Irke them, when eledrificd^ 
may be touched in many parts, before all the 

gQwcr is withdfiiwn, by which it was ele<ari- 
ed. A dried cork ads fomething in the 
Ame manner^ but the "bog-down conduflS 
^ledlricity nearly as quick as metal ; and, 
therefore, when ?lc6trified, cannot be touch- 
ed by the finger, in any part, for half a fecond 
before all figns of its being cledrified difap- 
bear. A piec^ of this down, fufpended by 
(ilk, againfi tl?e fide of a condudtor, witl play 
between the finger and condudor, while the 
wheel is turning, fb quicH, that the f|Ik, hy 
jvhich it is fufpended, will appear Kke a nar- 
row 



row ribbon j and it is evident, that while it 
moves to the condudor, it is eledrified with 
the one power; and when it moves from the 
condudor, it is electrified with the other 
ppwer of eledricity. Yet has Mr. Darmin 
the affurance to tell the Royal Society, th»t 
this down may be touched* at intervals, for 
half a minute, by the finger, or any known 
condudor of cledricity, before it would part 
with its eledricity. This experiment is lb 
very eafily made, that the Royal Society can-^ 
not long doubt which of us has told th^m an 
untruth. Mr. Darwin's words ftand thus : 
*' From whence I apprehend^ that Mr. Eeles^ 
*' having dipped the eledrified down of the 
. '* }uncus bombicinus in vapour, for perhaps 
'* half a minute (for no time is mentioned) 
*^ and finding it ftill retained its eledric at- 
" tradion, was not aware that this fame had 
*' happened, if he had by intervals touched 
" it with his finger, or any other known con- 
" dudor of eledricity." 

In my letter, where I have mentioned this 
matter, my words ftand thus : ^' But to try 
*^ whether the fl:earas, &c. were non-eledrics, 
" I only bedewed the wax and glafs with my 
** breath, ftcams, &c. from my hand to the 
" end of the wax and glafs ; and then touch* 
" ing the eledrified down with the end of the 
" wax or glafs, I found that the eledrieal fire 
" immediately pafied from the down into niy 
" hand<, through the fteams, &a which reft* 
" ed upon the wax and glafs," 

Now whether this fbac^ apprehenfion of 

Mr. Donaas^s (where he appmhends tiijt I 

N a dvd 
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did not do, what I exprefsly faid I did do) and 
that the cfFcds of an experiment (which I 
can't believe he ever made) would be contra- 
ry to what 1 have declared they were, and to 
what, I now affert, they always will be, is' 
lufiicient to fhew the fallacy of my experi- 
ments, and to overturn all I have faid about 
the caufe of the afcent of vapour, &c. I muft 
kave to the Royal Society to determine. 
.. Next, Mr- Darwin takes a great deal of 
pains to prove what every body knew, and 
what I never contradided 5 but, on the con- 
trary, pofitively afferted ; viz. that light bo- 
dies eledrified by glafs were attraded by elec- 
trified wax, and fo per contra : what [ iaid 
upon that occafion was exprefsly a hint to en- 
quire, whether eledricity was not differently 
aduated by different qualities in the wax and 
glafs ? which I have fince found to be true ; 
and alfo, that eledricity itfelfconfifted of two 
diftind different qualities or powers ; which 
I have, proved by numberlefs experiments, 
without ever meeting any one experiment to 
contradid it. From which, and many obfer- 
vations thereon, 1 have been enabled to apply 
the eledric powers to medicinal ufe, from a 
reafbning a priori^ which \ think hobody 
elfe has yet attempted. And I have per- 
formed fbme cures, which the phyficians here 
thought very little lefs than miraculous; and 
indeed I thought fo too, the eledrical powers 
having performed more than I could poflibly ex- 
ped in many cafes. And to give you an idea 
of what they will do, when properly applied, 
I beg leave to mention what was laid by a pa- 
tient 
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ticnt of mine, who had been with me for 
fome time. 

Mr. Thomas Gard^ who was univerfally 
paralitic, except his head, and who was bred 
an apothecary and chymift, has enquired of 
me, with furprize, in the following terms ; 
viz. Dear Sir, how is it poflible for you to tell 
me beforehand what you intend to doj' and 
then, in a few minutes, to give my limbs a* 
power of what motions you pleafe ; and that 
you can retrad that power when you pleafe, 
and give them a power of other motions as 
you think proper ; that they feem no longer 
obedient to my will, but to yours. 

I had drawn up an account of fome of thefe 
cures to lay before the Royal Society, not fo 
much from a vanity to tell what I had done, 
as to caution the unfkilful not to attempt to 
u(e the ele(3rical powers in a medicinal way ;. 
for great mifchief may be done by them. I 
^ Ihall here only mention that4hree things are 
neceflary to any attempt of this kind ; which 
do not meet in every man who has an elec- 
trical apparatus. A Ikill in medicine, a fkill 
in anatomy, and an accurate ikill in eledri- 
city and the manner of conducing its powers. 

In the next paragraph Mr. Darwin quite 
triumphs over me. '' But what alone would 
" entirely deftroy this eledrlc hypothefis is^ 
** that, from the experiments of Mr. Ftanklin 
" and others, the clouds are fometimes found 
*' to be eledrified plus, fometimes minus, and 
*^ ibmetimes manifcft no ligns of electricity 
"at all." 

N 3 , Altho' 
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Altho' I do not know that anf body bdides 

Mr. Canton has taken notice that the clouiSs 
ate frequently elcdrificd by the different 
powers of elcdricity, which he calls pofitive 
and negative j yet I can eaiily grant that they 
are fb, becaule I know it to be true from a 
great num^r of experiments which I have 
made. But/ pray how docs this entirely de- 
ftroy my hypothefis ? Docs it not confirm it 
as much as is poilible, as I have Hiewn in the 
courie of thii^ letter ? His laft affertion, that 
ibmctimes the clouds manifeft no figns of elec- 
tricity at all, may be true, as to any experi- 
ments which can be made by Mr. Franklin^ or 
by Mr. any body elfe, on a light cloud, at a 
thoufand or two thoufand yards diftance 5 and 
yet the particles of that cloud may be highly 
cledrified, though their atmofpheres are not 
prefled off to this diftance. 

Here Mr. Darwin has again been unlucky, 
and has proved the thing which he wanted to 
difprove. 

And what is more, almoft the only thing 
which was wanting to compleat my fyftem : 
For had I known at the time of writing' my 
letter, that different clouds were frequently 
eleflrified with the different powers of elec- 
tricity ; and had I known how thefe powers 
aded on each other, it would have fayed me 
a great deal of thought and contrivance, to 
/he w how the eledrified vapour may again re- 
turn to the earth ; as any body may fee, who 
does me the honour to read my letter with 
attention ; and would eafily have proved how 

the 
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jlic whole ouantity of eleihrititv, r^wbich 
alccnded) dia^ again return to the earth; 
which, at that time, was impoflible for nic 
to prove, as I began late in enquiries about 
electricity ; for at the time of writing you 
an hypothefis, to fhew the caufe ot thunder, 
I' had never read any writer upon eledricity j 
nor had I any other knowledge of it, than 
what was furnilhed by, my own obfervations 
upon fome experiments, which were exhibit- 
ed for two nights fuccefiively as a fhew ift 
, the year 1748 ; and in the year I750> acci- 
dentally thinking that the caufe of thunder 
wis ; not fufficiently explained, I recollefted 
that the elecflric fire fabfifted in water ; aixd 
finding the feat of thunder was alfo in water, 
I began to think how the eledric fire may be 
the caufe of thunder -, and from thence drew 
up that hypothefis, which, tho' eiltirely my 
own from that flight afliftance, I may l^y,. is 
as full and clear (as far as eledlricity was then 
underftood) as any thing that I have met 
with, which has been produced upon that 
occafion. 

And as that difcovery was as much my 
own invention, as if an analogy between 
thunder and eledricity had never been 
thought of by any body elle ; fo without 
any other afiiftance, than my own experi- 
ments and obfervations, 1 have purfiied the 
explanation of the caufe as near to a demon-, 
ftrition, as the nature of the proofs will ad-^ 
mit. It is true that I have read fome tradb^ 
upon dedricity ; but as^ they eame late tp 
N 4 my 
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my hands, I can't fay that they gave mc any 
alliftance in my enquiries; #n the contrary, 
I muft fay, that if 1 had refted in any of the . 
opinions which I met with, I muft have flop- 
ped ihort of the truth. 

The other part of Mr. Darwin's aforemen- 
tioned paragraph ends fo forcibly, and with 
fo polite a compliment to me, that I cannot 
forbear troubling you with it 
* Whence to fay an accumulation of eledric 

* aether fupports tKefe clouds, feems an affer-. 

* tion built upon a very unliable foundation, 

* whofe whole fuperflrudhire may well enough 
^ be termed an air-built caftle, the bafelefs 

* fabric of avifion/ 

I mufl confefs, gentlemen, that I have built ^ 
my clouds upon the air, and every body fees 
that the foundatioij is fufficient ; ' but Mr. 
Darwin has vaftly outdone me, for he has 
built without any foundation at all. I am. 

Gentlemen, - 
your moft humble and -• 
moft obedient fervant, 

Hen. Eeles. 

I have infenfibly been drawn into a pro-^ 
lixity by anfwpring the abfurdity of Mr. 
Darwin's theory, and remarks upon what I 
had wrote ; for which I am conicious that I 
ought to aflc your pardon. My chi^f defign 
was only to give a farther explanation of the 
caufe of the afcent ^d defcejit of vapour and 

exhalation, 
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exhalation, &c. and to fliew that they afcend 
and dcfcend by the adlion of the fame pow- 
ers^ and that the powers entire may both 
afcend and defcend with them ; which never, 
can be explained by the dodrine of pofitive 
and negative eledricity, or a plus and minus 
of the fame power. So that my dodrine of 
the two powers of eledricity muft be accept- 
ed, or eledricity be excluded from the birfinefs 
of the clouds ; which cannot well be allowfed 
againfl the evidence of fo many well-known 
experiments. 

*^* Sent this letter, dated 2Dth March^ 
1 76 1, to the Royal Society. 

L E T T E R IX.- 

SIR, Lifmore, 26th Feb. 1760. 

O INCE my letter of the 14th February^ 
^j 1758, I h^ve made inany eledrical ex- 
periments j all confirming the dodrine and 
laws which T mentioned in that letter. A? 
Ibmc of them are quite inexplicable by any 
thing which was faid of eledricity before that 
time, or indeed by any thing I have fince 
met with, I fhall mention two or three of 
them. Let a condudor be eledrificd, either 
by a glals globe or a globe of fealine-wax : I 
can, in a few feconds of time, with the at- 
mofphere of that condudor, eledrify a large 
» plate of glafs, or a thin plate of fealing-wax, 
ftrongly on both fides with the vitreous pow- 
er j 
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er ; ftnd then withdraw the vitreous poweiv 
and leave both fides eledrified with the tcQr 
noQS power ; or then can withdraw that 
power from one lide, and leave the different 
iides eledrified with the diffinrent powers; 
and all this without any contadT with the con- 
dudor ; and the plates fball remain fo elec* 
trifled, in any of the aforementioned ftates, 
when carried quite out of the atmoibhere of 
the condudor : Or I can charge Mr. Mufchen-' 
brock's bottle, fufpended by a dry filk cord 
in the atmofphere of that xx)ndu^or, ieveral 
inches from the condudlor, and without any 
contaA with that, or any other matter but 
the filk cord, firft with the vitreous power ins- 
fide, and the refinous power outfide; and 
then withdraw that charge, and recharge the 
bottle with the powers in the contrary order; 
without the hottle's having any communica- 
tion with any thing but the filk cord. I fhall 
take another opportunity of explaining this 
experiment, and of (hewing that the eledri- 
city found in the air during the time of thun- 
der, &c. does not only come down from the 
clouds, biit is alfo drawn up from the earth 
by the electric atmofphere of the clouds. I 
can, with an electrified glafs, elcdrlfy a piece 
of down through a glafs which is not eledri- 
fied ; and that with either of the ele<5tric 
powers, as anyfpedator fhall pleafe to diredi 
at the inftant of performance : Or I Can do 
the fame thing with an eledrificd ftick of feal- 
ing-wax : Or, with the fame piece of wax, I ' 
can eledrify apiece of bog-down, fufpendi^ 

by 



by filk, wkh eithet of the tlt&ric powers j 
and then withdraw th^ pdwcf, and cledrify 
it with the contrary power ; and fa on for 
fevetal times in fttccellion j and yet a fpec- 
tator fliall think that I touch the down with 
the wax in the faitie manner to give both the 
powers. 

I would now alk howthefe experiments arc 
to be explained by the dodrine of pofitive 
and negative eledricity ? or that glafs throws 
out the eledlricity, and that wax drinks it in ? 
or the fuppofition that glafs is impermeable by 
ele6lricity ? or the wanting and abounding 
fides of the glafs iii* the charged bottle, as 
Mr. Franklin has explained it ; that one fide 
of the bottle parts with exadly the fame quan- 
tity of eledricity which the other receives ; 
and, on forming a communication between 
the infide and outfide, that the emptied fide 
greedily drinks up the fuperfluity of the 
abounding fide. But I will ijot detain you' 
with arguments of this kind. 

Thus you fee I have called thefc powers 
vitreous and xefinotis, merely for diftindion*s 
fake ; for I do not know of any different c(^ 
fential charaderiftic to diftinguifli them by. 
I had fome regard tq their being fb called by 
gentlemen; who fancieid that they found them 
exifting fingly, the one in glafs, and the other 
in wax, &c. For Mr. Mufchenbroek fays, that 
nobody can be in poflTeffion of both powjers at 
the fame time : in which he is fo i^t mifta- 
ken, that thefe powers can never be intirely 

ieparated 
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feparated in any body^ or brought to any 
thing like an intire feparation. 

I have ventured to try various experiments 
on the human body with theie eledrical pow- 
ers J by which I have introduced them into 
medicinal ufe, and have performed many fur- 
prizing cures in paralitic, rheumatic, and 
many other cafes ; and have done fome things 
with them which were not thought to be in 
the power of the materia medica. An account 
of which I will lay before the Society, if they 
think it acceptable. 

In my letter of the 9th of Auguft^ ^757> ^ 
mentioned a great fimilarity between the ac- 
tion of the eledric and magnetic powers ; on 
more mature examination I find, that the 
laws which I have given, in ray letter of the 
14th oi February^ 1758, for the adion of the 
eledric powers on each other, will exadly 
ferve for the adion of the magnetic powers 
on each other : Though, to a perlbn not 
well verfed in thefe matters, there may ap- 
pear a feeming difference, v/hich, upon exa- 
mination, will be found to arife merely from 
the different pofition in which the different 
powers in the magnet are placed, from that 
in which the different powers of elcdricity 
are placed ^ for in eledricity the powers 
change place from one body to another, whith 
in magnetifm they do not. And this may 
prevent the troubling you with the recital of 
thofe laws j or if you think fit to be troubled 
with it, I can recite thofe laws in a, clearer 

and 



and more conneded manner than I have yet 
done. 

Herewith I fend yoti a letter to the Royal 
Society, fhewing what I think is the caufe of 
the refledion and refradion of light. 

It is itnpoflible for me to forefee all the ob- 
Jedions that will be made to it ; or if I were 
to anfwer beforehand all the objeSions which 
I think will be made to it, I muft enter up- 
on a long trad. But as Sir IJaac Newton 
is the great mafter in the dodrine of light, 
I thmk it will be fufficicnt to (hew, tn^t 
the caufes, which he has pointed at, are not 
lufEcient for the purpofe. He has mention- 
ed air ; the thicknefs of the tran(parent bo- 
dies ; the adion of bodies upon light, at a 
diAance ; (by which, I fuppofe, he means an 
attradion) ana his fubtile medium, evenly 
difRi^d over the furfaces of bodies. 

As to air, he has (hewn that it is not the 
caufe ; and, if he had not, there is a felf-evi- 
dent reafbfl againft it ; becaufe refradion is 
performed between the confines of air and 
aft other bodies. The thicknefs of tranfpa- 
rcnt plates cannot, in itfelf, be the caufe ; for 
he has fhewn that refJeded and rcfraded 
light does not impinge on bodies; indeed 
the thicker tranfparerit plates are, the more 
the refradive power will adhere to them. 
As to the adion of bodies upon light at a 
diftance, (which Sir Ifaac feems to ftick to j 
for, in his fifth query, at the end of his book 
of optica, he afks, do not bodies ' ad upon 
light, in refleding^ refndihg, and infleding 
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of it) I think it cannot be the caufe ; for 
when a ray of light has palfed through a 
tranfparent body, if that ray be again drawn 
back into that body by attra^ion^ that at- 
tradion mud be flrong enough to hold that 
ray aiiixed to that body, as long as the at- 
tradivc power remains the fame j and there- 
fore there never could be any refikdion back 
again through a tranfparent body; bi^t all 
experience (hews fuch a reflexion to be 
common. As to a iubtile medium, evenly 
difiiufed over the furfaces of bodies, it cer- 
tainly muft be the caufe ; and had he railed 
it there, he would have been very near the 
truth. But when he had a mind to apply it 
to other porpofes, and to make it the caufe 
of gravity, he propofed his aether of fuch a 
form as v/ould not anfwer eitlfcr of his pur- 
pofes : for he fuppofes it to be a fubtile elaf-^ 
tic medium, with an increment of denfity 
from the fun through all the- planetary regi- 
ons, prelfing the planets from the denfer into 
the rarer p^rts of this medium ; and thus 
a(3i?»g a^ a centripet;*!; power to keep them in 
tlieir orbits. But I muft here obferve that this 
aether,, a^ a gejitripetal power, could only ad 
oin the pbnet with a fprce proportional to the 
increment of its denfity, in the length of the 
diameter of th? planet ; but it muft pbftrud 
the prQgrefliv^ motion of the planet with a 
force equa) tp its whole increment of denfity, 
fxQxn tho i^ tp th^ oenter of the planet, and 
ia t^fif iQirpumftanpes p^n n^ver be the cauf^ 
^g^^'ltyr^rWA for P5Wiy more re«fpns which 
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I could add ; one of which is, that gravity i$ 
performed by one (ingle powei, which all bo- 
dies, and all parts of bodies, have of attract- 
ing dach other -,. which can never ariie from 
fuch an aethen As to fuch an other's being 
the caufe of reflefiion and refrafiiion, &«,. how 
can we fuj^fe it ? for if the refleiftin^ me- 
dium can turn back the rays of light , m the 
89^oocth pattof aninch, as ^ Jfaac i*ys it 
does, how is it poffible for light m^r te Jtrri ve 
to us from the fun through mcii ft mediilm i 

I deiire diat what I have £iid hore may be 
looked on as a fineere foardu aft^r truth, an4 
not as a rejBe^ion on the charaflcr of ibgrcat 
a manaaJSiri/iwc certainly wa^ ; for jao man 
has a fcjgher cftccm for his rocmojry tlian i 
have 5: and this matter he himfelf ha^s left and 
recommended to our enquiry- ajid I nnrft 
oblerve, that rt wa3 impoilible for him, or 
any man at that time, to know what a fub- 
tile raadium, and how fitted for the purpofe 
of refradion, &c. did really fupervade the 
furfacgS bf a:fl i30dies. ' 'Nor is it now eafy to 
con^giiore, but^]^ thofe intimately acquainted 
with the dodrine which I have given of the 
eledric powers j and:"l>y fufih «ts. .fejye :^[c«if 
through a great nurifbar of .d5^rif»fsw|fc:;to 
convince themfelves of the truth of thel .>4jjc- 
trine. Sir Ifaac Newton^ in fpeaking of his 
fecundary attradion and repulfion at very 
minute diftances, makes a great guefs at the 
ufe of eledricity in that cafe ; for he exprefsly 
<ay9',j^ '^ho knows but the power of eledricity 
may extend itielf to thefe minute diftances 

without 



without being excited by fridion, which i9 
certainly the cafe. And here that attra^ion 
and repulfion may be eafily ihewn to be the 
cffeSt of the ele^bric powers : in the attrac- 
tion the force of gravity muft alfo ad. But 
I believe I had better explain this matter in a 
paper by itfel£ Had he then known as much 
of eledricity as we now do, and that the elec^ 
trie powers adhered to all bodies, I am cer- 
tain that he would have made a better nfe of 
that Knowledge than I am able to do. How- 
ever, I am confident that in time .the eiedric 
powers will be fidly proved to be the caufe of 
the refiedion and retradion of light 

I fhall be very much obliged to you if you 
will let me know thp moft material objedions 
which (hall be made to what I write to the 
Society. I am, 

SIR, 

Your mofl humb|p and 

mofl obedient fervant, 

" Henry Ebles, 

To iJie Rev. TAox. Birch, 
Secretary to the Royal 
Sdcicty. 
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L E T T E R X. 

Lifmore^ 26th February^ 1760. 
Gentlemen, 

IN the year 1752, Ipromifed you to fhew 
that the fire or fluid of eledricity was the 
caufe of the refradion, &a of light ; and ac- 
cordingly wrote down my reafons, which, on 
farther confideration, did not appear fatisfac- 
tory to me, and therefore did not trouble you 
with them ; nor was it poffible then to"ex- 
plain this matter, the adiion of the eledric 
powers not being at all underftood. But fince 
I have difcovered that all the phasnomena of 
eledricity arife from the adion of two differ- 
ent diftind powers, which always adJ con- 
jointly, and explained their manner of ading 
on each other; (which I communicated to 
Dodor Birch in two letters, of the 9th of 
Augiifi^ ^757? ^^d H^h of February^ ^758) 
it appears plainly to me, that thefe powers 
are. the caufe of the refledion and refradion 
of light. 

The great difficulty of explaining refradion 
was, to fheiv why the rays inclined to the 
perpendicular, in pafling from a rare into a 
denfe medium ; and receded from the per- 
pendicular, in paffing from the denfe medi- 
um into a rarer one. I will not detain you 
to (hew the infufficiency of all the reafons af- 
O figncd,^ 
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figncd^ but muft beg leave to objeS to the 
principal qne j which wa^ fupppfing that 
the rcfradhttg medium had a vibrating mo- 
tion which ^c^erated the ray^ in their paf- 
Age, through it; which, I think, muft be 
wrong. 

. For ^rft, how is it poffible that, ajay body 
can, be accelerated Iw paffiiig through any me- 
diiiin ? Mull nQt tne body meet a;refiftancc 
ia prpportion.to'the depth and deafity of. the 
mcdittm i l( the nuedium moves faflei thaa 
the'body^ how can the body overtal^e. the 
me4ium to pafs through it? Is it intelligible: 
how any body in paflSng through any. medi- 
xinji, cax^ put that medium into fuch a motion 
as may accelerate the body ? If it be fuppo- 
led that the medium is naturally in a vibra- 
tiqg motion, to make the pulfcs quicker than 
the motion of the body pafling through it, its^ 
Velocity mirll fbmetimes be as great againft 
the motion o( the body, as at c^er times it 
is with it; and when refledion is caufed by 
luch a vibrating motion, the angle of reflec- 
tion muft differ as much from the angle of 
incidence, as the angle of refradion does; 
the rays being as much accelerated in reflec- 
tion, as in refradion, by fuch a medium. 
Muft not thefe vibrations incline the rays as 
much to the perpendicular in their paflage 
out of a denfe body into a rare one, as they 
do when the rays pafs out of a rare body in-? 
to a denfe one? But this is contrary to all; 
experience ; and it is more difiicult to explain 

how 
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how fuch a vJBratfng motioln, the pulfes of 
w^jich fliafH bavd a greater velocity than light, 
citi b6 (iaafeci atod continncd, than to explain 
«!l the difficulties! of refle<Sion and refra^tioti^ 
hftritatiS of a M)tife n&tediurti at reft. Now 
if it can be proved that refledidn- and rcfraic- 
tion may be caufed by a denfe elaftic medtnirt 
of fufctild piarts, and that fuch a nicdium does 
rdally exift, covering the furfaces of all bo-; 
dies, and tiat in proportion to the denfity oi 
the bodies 5 (for Sir Ifaac Newton has fhewri 
that bodies have a refradlive, power in pro- 
portion to their denfitiesj I think that thcf 
dodrine of r6fle£H6n and refradion (for as 
for dteiledioh oi* inflexion, it w^ill app6ki^ 
to be only refradion by the different pd^ 
lition of the medium) will be made niuch 
mor6 intelligible than it has been hitherto, 
and th6 caonb of reflfeilion and i^efradion Ail- 
ly proved. Sir Ifaac Neiiotan has Ihewn that' 
fulphur6ousb6dies'hiv6 a gi*eater refradive' 
power than other bodies, in proportion to 
their dcnfities; it Will be here alfo fhewn,i 
that this rtiedium adheres, to fuch bodies in 
greater quantity than to other bodies of the' 
hint denfity. 

The above great author, in his firfl book: 
of 6ptic8, has- gi ven us a clear dodrine of the 
refrangibility of light, and of the fcparalroil' 
of its' colours thereby ; arid an intire confu- 
tation of that dodrine which fuppbfes light 
to .be propagated' by preflioh ; fo that I lidcd' 
xftit^ takc' AoiStc'af what has^ been faid by fome' 
•^ ">* O 2 gentlemen 
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genlleinen who have lately attempted to re^ 
vive that dodrine. But as the caufe of re-* 
fradiion, &c. was confeiTedly unknown to this 
great man, he only fuppofed that it mnfl be 
performed by the pulies of fbme fubtile me* 
dium, which prefe forward the rays in refrac- 
tion. 

As to the manner of ading, I have before 
objeded j and J fhall now endeavour to fhew 
how refradiion may be performed by a fubtile 
medium's retarding the rays of light in their 
paflage through it ; and to fhew what that 
medium is, and the manner how it ads. 

I fhall firft confider the cafe of a ball fhot 
through a board. Suppofe the line of direc- 
tion of the ball lo make an angle of forty de- 
grees with the plane of the board, and ano- 
ther plane inclined to the plane of the board 
in that diredion, dividing the ball into hemi- 
fpheres ; it is plain that the hemifpheres next 
to the board mufl firfl come in contad with 
it, and give the ball a diredion from the per- 
pendicular to the board, till the ball is intire- 
ly immergcdj and whatever diredion the 
. ball then has, it muft retain till it begins to 
immerge,and then the diredion muft be alter- 
ed in the contrary order from which it is im- 
merged, and' proceed in a line parallel to the 
I)ne of its firfl diredion. 

I will now confider this board of another 
contexture, with the fide very rare which is 
to be entered by the ball, and that fide very 
denfe from which the ball is to immerge ; the 

confequence 
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oonfcquenoc will be, that the ball fhail licit 
be fo much altered in its direftion frdm the 
perpendicular in immerfion, as it (hall be at- 
lered to the perpendicular in its immerfioh 
from the dehfe fide of the board j and there- 
fore the angle of refraction' will bear a fimiliar 
proportion to the angle of incidence^ as it doefe 
in light pafflng from a rarer jnto a denfer m<^ 
dium. And liow fuppofe the ball palTmg back 
again through this board, tlie angles- of inci- 
dence and refradion fhall be fitftilar to- thofe 
of light paiTmg from a denfet medi^iim into a 
rarer. : . » 

Now I think aii that is to be done to cx-^ 
pdain the- ref faction of light, is to find a fiib^ 
tile medium thatfupervad-es ttee far&cesbfaH 
bodies \ v^fe denfer fide fhall always adhere 
to the confines <rf the 4enier ro^iuili or bi6dy 
to which it is-iapj^ied, and' its rkrer fide al- 
ways joined to the ionfiilesof the rarer me- 
dium or body. : 

Whoever attentively confiders the doftririe' 
and laws of eledricity which 1 have given in 
my letters of the 9th of Au^fti X757> and 
I4lh February^ ^758, muft fee that the elec- 
tric powers muft always adhere to all bodies' 
in this manner j for whether the vitreous or 
rcfinous power of eleftricity be encreafed^ the 
encreaied power will ad outward from thfc 
denier body, with an atmofphere with an in-, 
crcment of rarity outward, which ^ill increafe 
in proportion to the increafe of the quantity • 
t>f that power above the contrary leflened 
O 3 power i 
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as to let mc know their objedions, it will give 
me an opportunity of explaining this matter 
better, or of fubmitting and confefling that 
ibmc other caufe muft be enquired for. 1 am. 

Your moft humble and 

moll obedient fervant^ 

Henry Ee«s, 
' To the Royal Society, 



LETTER XL 

My Lord, Lifmore^ 29th Dec. 1761. 
'\ X 7 H I L E you prefide over the Royal 
V V Society, I hope that you will forgive 
my troubling you with a letter relative to the 
tranfadions of that Society. I am confcious 
thit it muft appear the higheft prefumption 
in any fmgle man to conteft with the Royal 
Society ; and if I thought my prefent expof^ 
tulation was with the whole Society as a bo- 
dy, I Ihould have modefty enough to think 
fotoo, and defift from giving your lordfhip 
the trouble of this letter ; but as the hiatter 
of my preferit complaint feems to arifc from 
the unwillingnefs of a few members of the 
Society to underftand fome truths which I 
have produced to the Society, and that thofe 
truths are of the higheft importance toward 
the making new difcoveries, and the increafe 

of 
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• idC natural knowledge, for which end, I pre- 
iTume, the Royal Society was peculiarly mfli« 
lljuted, I Ihall venture to proceed, 
5 But fitft 1 muft beg leave to mention the 
trails which I have laid before the Royal So- 
ciety, and the fuccefs they met with; to 
ihew the rcafon why I troubled them in par- 
ticularj Or the world in general, with any opi- 
tiions of mine ; and how I have been drawn 
into this expoflulation, ; ^ 

In the year 1750, as I was accidentally re- 
that the caufe of thunder w^as not 
TufEciently explained, I recolledled, that in 
feme eledricai experiments which I had feen 
in tlie year 1747, that the eledrical fire fub- 
lifted in water ; and knowing that the feat 
of thunder ^vas in heavicft iHowxrs pf rain j 
and imagining that there was fome analogy 
between the effeds of thunder and thofe of 
eledricity, I began to think how the eledric 
fire may be the caufe of thunder , and in 
September^ '75^^ ^ drew up an hypothelis td 
explain that matter j and, injune^ ^75^? I 
fcnt it to the Royal Society; and it was ho- 
noured with their acceptance, and printed in 
the Philof Traof for that year. At the end 
of that hypothefis, I mentioned fome fubjeds 
which 1 thought might be explained by elec- 
tricity ; and the Royal Society did me the 
hgnour to defire my thoughts on thofe fub- 
jeSs. Accordingly, on the 25th of Novem- 
%er, 1754, I fentthem a letter, to fliew the 
faufc of the afcent of vapours and exhala- 
tions 
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tionsi; and alfo to (hew the caufe of wind^ 
tx>th regular and erratic ^ and to explain tde 
general phaenomena of the weather, barome- 
ter, 6cc. which letter was alfo honoured with 
their acceptance, and printed in the Philof 
TranC for the year 1755. In this letter I 
mentioned fome experiments, which the So- 
citty alfo defired me to fend td^ them ; and 
they are alfo printed in the Philof. Tranf 
with my letter. The great honour which 
the Royal Society had hitherto done me, drew 
my attention clofer to thefc matters, and made 
me think it .necefikry for me to enquire farther 
into the Ha,ture and properties of ele<?Jricity ; 
and, if pofliWe, to difcover the general laws 
of its aoion, before I proceeded on the other 
fubjefls which t had mentioned ; that I may 
be enabled, to write more, intelligibly to the 
Society, and to myfelf, than I found it was 
ppffible to .do from what was then known 
about eledricity. 

At this time I perceived that all eledrified 
bodies ex6.rted two different powers, an at- 
tradive and i repulfive power ; and, accord- 
ingly, hgj/e.faid in my letter, that when the 
particles pf vapour were forced within their 
r-epuljRye powers, they then ran into contact 
and'lpericity fey their attraftive powers ; but, 
as yet, I knew nothing of theie powers, or 
how they acted upon each other, or on the 
light parts of matter, by which they render 
their adions fenfible to us. , 1 therefore . fet 
myfelf to work upon pledrical experiments, 

. ^ and. 
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md^ aftfer having niad^ a very great iHHnbeft 
I tbiiiiti that elettricify ixjnfilted of two diffe- 
rent diiiind fybtile elallic mediunxSj which 
W:^fe eqiiiilly ^od flrpiigly attracted to aH mat- 
rer, aiid that in propgrtion to the quantity of 
iD^tt|:^r ; and that thefe mediums ilroogly at- 
iTB-^itd and greatly cqsdenied each other j Co 
tJaat when they were equal in quantity to 
^ch oih^^r* ihey were condenfed into an ex- 
ceeding oiinute compafe ^ but wlien one was 
lefTened, and tb^ other increafed in any bo- 

I dyi the Increafed medium or power would, 
by its own elaiJic force, diffufe itfelf through 

_ ^ fpace many millions of times greater than 

I that whic:h it occupied in its condenfed (late j 
#nd yet may be inftantly retraced to the bo- 
dy from which it ifTued, by fuperinducing on 
that body a, proper quantity of the other pow- 

I ^t; that thefc cleitnc atmofpheres repelled 
^ny atmofphere arifing from the fame ppwer, 
but attracted any atniofphere arifing from the 
different medium or pow^r; {o that all the 

I known phgenomena, ariling from cledricity, 
q.re caufed by thefe mediums or powers being 
equally at trailed by all matter, their llrong, 
and equal attraction apd condenfation of each 
ot^ier, and their great c^aftic force j for a 
raor^ particular explanation of which, I muft 

I beg leave to refer your l^rdfhipto the letters ^ 
n$?h)ch I am going to mention H 

When I had gone thus, far in my enquiry^lr ^| 
wrote a letter to the Rpyiil Society on the 9th of ^ 
^m¥^, 1 7 5 7> to ihew the exiftenc^ of thefe dif- 
• \ ferent 
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ferftiifrpowcrs in elcaricitv^and to Oplain their 
manner of ading ; and alfo to (hew that mag* 
netifm confiftsof like powers, which ad by the 
fame laws, tho* I do not by any means think 
them the fame thing. As I did not hear what 
reception this letter met with, I thought I had 
not explained my meaning fufficiently to be 
underftood ; and therefore, on the- 14th of 
February^ ^758, I wrote another letter, to 
explain this matter more fully by experi- 
ments, and to give general laws by which the 
eledric powers ad. I was fomething furpri- 
2ed that I never heard aiiy thing of thefc' let- 
ters, becaufc I am as well affured of the truth 
of them, from numberlefs experiments, that 
two different diftind elaftic mediums do :exift 
in eledricity, as I am that I live, of mOVcJ, or- 
have any being j and as I knew the fubjed to 
be of the greateft importance, -as thededric. 
powers are the great principle of motion in* 
the worid j and that their adions can never 
be explained j withcmt allowing thefe two dif- 
ferent mediums. However, oh the 26th of 
March, 1760, I wrote to the Royal Society, 
endeavouring to fhew that the eledric powers 
are the caufe of the refledion and refradion 
of light • and alfo to Dodor Birch, with Ibme 
eledrical experiments, which I think cannot 
be explained by any thing that has been faid 
of eledricity, without allowing the dodrine of " 
two misdiums which I have given ; nor was it 
poiCble to conceive what I faid about the re^ 
fleijlion and i^fradion of light, without a per.^^ 

fed 
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fed conception of the action of the different 
powers of cledricity. Thefe letters alio pat 
fed unnoticed ; I fuppofe for the reafon I havq 
now mentioned. 

About the beginning of the year 1761, I 
received the vol. of I^hilof Tranf for the year 
1757. '^^^^ tKX>k came thus late to my hands, 
by being obliged to fend to London for it ; for 
our bookfellers in this kingdorli- could not fur-: 
nifh me with it, tho' I often applied for it. 

In this volume I met with three letters, 
figncd Erafmus Darwin^ PhyCcian at hitch- 
fields Staffordjhire ; which he is pleafed to call 
a confutation of what I wrote about the caufe 
of the afcent of vapours and exhalations, &c. 
His firft letter is addreffed to Mr. Willmm 
Watjon^ with whom, he fays, he is not 
perfonally acquainted, deliring Mr. Watfon 
to lay his papers before the Royal Society, if 
Mr. Watfon thought that they contained 
truth ; but if he (hould deem them trifling, 
or futile, to fupprefs them. 

His fecond letter, addrelTed to the Royal 
Society, contains a theory of his own to ex- 
plain the afcent of vapours, which, he fays, 
is founded on principles better known than 
mine; but, for my part, I cannot fee any 
principles which he makes ufe of, but what 
contradid the reafon and experience of all 
mankind (if fuch can be called principles) ex- 
cept that, he fays, that heat makes vapours 
afcend ; which, I think, every old woman 
knew before. His third letter, he fays, is de- 
. . iigned 
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iigned entirely to deftf by my (he6ffy att'd near- 
Iv to demonftrate; fhat ihc e\e£ttic ^thtt is 
fax from having any (hare in caXjSta^ vapour 
to afccnd : how well he has dttrie this bis lef- 
fcr will fhcw. I fhall only oblervc that' his 
chief principle is, that the aiy is not a^ed 
upon by eledricity. Now tbis is a Jflat con- 
tradidion of a truth that Mr. Watfcn himfelf 
has, with a great deal of pains and labour^ 
eftablifhed, and,. I think, fully proved, by 
his experiments in vacuo ^ made for thiat very 
purpofe ; to (hew that ele^h'icity is confined 
to nori-eledric bodies by the air. fhilolbph. 
f ranf. vol. 47, page 362, &c. And tho' I 
know many experiments which prove the 
fame thing, I choofe to let Mr. Watfon fee 
that he has recommended a dodrine entirely 
oppofite to his own principles, and fhall leave 
him to explain the reafon. 

Mr. Darwin has attempted to fhew the fal- 
lacy of fbme experiments which I fent the So- 
ciety J but he has only proved the truth of 
them, and fubflituted a monftrous fallacy of 
his owii, and fhewn that he is thoroughly ig- 
norant in making eledrical experiments ; but 
as I have given fuch an anfwer to Mr. Dar- 
^y/Vs letter, as I thought it deferved, in my 
letter to the Royal Society, dated the 20th of ' 
March^ 1 76 1, I fhall beg leave to refer your 
lordfhip to that letter j which was chiefly de- 
figned to give a farther explanation of the 
caufe of thunder, and the afcent and defcent 
of vapoufs, from the difcovery which I made 

that 
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that electricity confifts of two different medi- 
ums or powers^ and their majiner of ading 
on each other j which could not pofflbly be 
cxplaijied without this dodrine. 

For when I wrote my letter to explain the 
caufe of the afcent of vapour, &c. I was confcl- 
ous of one dcfed in it ; that is, Ifound it impof-' 
fibjle, from what was then known of eledtricity, 
to (hew how the whole quantity of eledric fire, 
which afcended and buoyed up the vapour, 
was ever to return to the earth again j and I 
knew th*t without fuch a circulation, that 
this great operation of nature could never 
have been carried, on in the fame conftant 
mapner, as it ha§. been done from the begin- 
ning of the WQrld : but finding the reft of my 
iyilem very conformable to the phaenomena 
of nature, and hoping, that a farther refearch 
into t^ie nature and properties of eledricity 
may fome way or other explain this matter, 
I let my letter go , with that known defedl.; 
But lyice I have difcpvered the great elaftic 
force of the eledric mediums, by which either 
of th?m can (when freed from the attradion 
and coijdenfing for<?e of th^q different power) 
diffiif? itf?lf^ through a fpace of more than a 
million of millions of time? greater than vvhat 
it occupied iiJ.its con^ejjfed ftate, and yet 
be retraded and cojnde^ijfed to its former ftate, 
by ap a4dition, oL the different medium or. 
power ,; it is eafy to fhew l^ow cledrified ya- 
pottf;vmay be,.c^ii?4.^p by the exp^nfipn of 
tl}^^ejedric medium, and remain there till if 

meets 



meets with other vapours electrified with the 
different medium of eledricity ; in which 
cafe they muft attrad each other, and run 
into contadl to form larger drops ; and the 
cledric mediums being then rendered nearly 
equal to each other in thefe drops, by an ex 
change of the different powers with each other 
in each drop, their atmolpheres muft be con- 
denfed into almoft an infenfible compafs, and 
therefore cannot longer ferve to buoy up the 
vapours, which muft then fall in rain. 

And thus the whole quantity of both the 
eledric mediums which, in their, expanded 
ftate, buoyed up the vapours, may, in a cbn- 
denfed ftate, return with them to the earth. 

Now., that this is the real ftate of the 
clouds ; that is, that clouds in near approach 
to each other are frequently electrified with 
the different mediums or powers of eledrrci- 
ty, 1 have proved by a great number of ex- 
periments on the clouds j and have always 
found, that when two ftich clouds have 
drawn each other into contad, fo as to let 
fall a heavy ftiower from the middle, that one 
end of iuch cloud was eledrified with one 
power, and the other end of the cloud was 
ele<firified with the different power of eledri- 
city, while the middle of the cloud or ftiower 
ftiewed little or no fign of being electrified. 
Mr. Canton of the Society has alio often found 
the clouds eledrified with the different pow- 
ers, which he calls pofttively and negatively 
eledrified. This, my lord, would be fuffi- 

cient 
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' olcnt to prove the truth of what I have laid 
before the Royal Society • but fince my wri- 
ting the laft mentioned letter, I have gone 
much farther to evince the truth of it ^ for | 
have fitted up an apparatus, by which I can 
make an artificial fhower of rain with the 
electrical powers. For by eledrifying two 
fountains of water with the different powers^ 
they (hall be diffipated into very fmali parti- 
cles in their afcent, which particles fliaJl at- 
trata each other above, and run into larger 
drops^ and come down in the exa<fl form of 
rain from the clouds. This, I think, comes 
as near to a demonft ration as the nature of 
the proofs will admit The only di65cu!ty 
remaining is to lliew how diiFerent clouds 
come to be eiefirified with the different pow- 
ers ; but the want of this knowledge does 
not any way detract from the troth of what I 
have advanced, fince the clouds are really 
found to be fo electrified 

But, my lord, this dodrine of eledricity is 
not only ufeful to explain this important phae- 
nomenon of nature, but very many others 
which have puzzled the philofophers from 
the firft ages ; and modern philofophers can- 
not be ignorant^ with what ardent Ka! fnch 
adive principles of "^ttra^tioo and repilMbn 
xvere fought for, but left unknown, by the 
great Newton'^ felf ; yet not folar unknown^ 
but that, in one great guefs, he has cxprefsly 
named the thing ; tho* at that time he had not 
any poffible means of provii^ the truth of his 
F conjedi 



i 

4 



cpnjcdiurou Fqj ja Uis 3lft Qjwry* he %», 

* The atttsvfijQijs o^ gravity, mM;netiirft, an4 
'^ clcdricit)\ reach to very fcafiblc diii^uicw, 

* ^d fo have been obfervcd by vulgar eyes ; 

* anc} tliere may be others which reaph to Iq 
^ fmall diilances ^ hitherto to efcapc obfbc^ 

* vation ; and perhaps eledrical a;tt^adioQ 

* may reach to fuch iiimll difiancea, evea w^ithr 

* out Ming excited by fridion/ Which I ru^^ 
think it ceptaiuly does ; and as I find the etec- 
itric mediums or powers univcrfaliy adhefivo 
to all matter, and that they can both attra^ 
and repel from very minute to very great dif- 
tonceg, they are fitted to anfwer many more 
of his purpofcs than could be then imagined^ 
as they were fuppofed to refide but in a few 
particular bodies, and their manner of aQ- 
ing was quite unknown. I beg leave to add 
a few more lines from the latter end of this 
c^uery, where he {2i,ys^ ' Tp tell u^ that every 

* fpecies of things is endowed with ari occult 
*.fpecific quality, by which ijt ads and produ- 
' ces manifeft efFeds,. is to tell us nothing : 

* l}ut to derive two or three general principles 
' of motion from phaenomena, and aiterwa.rd{j 

* to tell us how the properties and adiqns of 

* all corppre^l things follow from thoft manir 
' feli^^^rinciples, would \m a very great ftep 

* in philofophy, tho' the caufes or t;hofe prinr? 
^ qiples wete not yet difcover^d ; and^ ther^r 

* fore, I fcruple not to propofe thp prif\cipl(ps 
' of mplion above-mentioned, th/jy bqing of 



* Xrfery geiiei^d extetit, and teavfc their caiiifes . 
' to be found 'oiit/ . ^ : 

Tiife whoie query, w^idh. C6l:^fts of tti^nf 
gefs, was (J'engTied by tKif gfedt tiiaii tci 
ew fhe neceffity of the e^ifteufce of prin- 
cfplbs of ilFidtidil, itiany of whicli may iiotas' 
yet bedJfcoVefed, aad to retotnttifend a ikt*- 
ttfefr tefeatch irito tjife mature and propti'ties! 
and la^s of ai^on of thefe we do know j tht^fc 
of Which he h^s particularly mentioned; Vi^'J 
^vrty, magiifetifm, and eledricity. Gravi- 
ty, tho' it may be the caiife of coiiipotmd ifio-* 
tions in bodies put in motion by lome Othfet' 
powers, I think is rather a principle of rtft, 
as it inclines all bodies to moVe to each oth'^' 
ih right lines, with a force •pYopbrtipnfcfd to' 
their quantity df matter afiA theii: dtif^fnoe j^' 
which rnotion biice fiilifhed, gravrty fcarihot! 
again put 'them in fh6tioh. The O'thfer two; 
feeto to rtifc to be 1ti6re properly principles dE] 
riidti6n, as th'ey caft t)6tTi attrad arid repel,; 
and are therefore fittecito preferve th^'fiicn' 
tioriS rieeeffary to Vegfetation, animal life, &i&.' 
Magnetifm, as it is tbund in no other fndtter 
but Iron, cannot be of very general ufe;- 
however, it may be of much more ufe thaii ^ 
wfe can at prefent know of. Eledricity, Bls' 
it is uniVerfaily adhefive to all matter, and" 
^f great power, muft be of very general ufe 
in the o'peritions of nature j many ot which; 
I can point but. 

Now tire papers which I hive laid biiforfe ' 
the koyal Society, and v/hich have paffed 
P 2 unnoticed, 



unnoticed, go a great way in explaining tbe 
nature and properties ot the two lail men-* 
tioned principles of motion, and m giving ge^ 
ncral laws, which will explain all the known 
phenomena which afife from magnetiim and 
elediricity. I would therefore bqg your lord- 
fliip, that thcfe papers may be carefully re- 
examined, and printed in the Philoibphical 
Tranfadions ; . for as they are true, they muft 
one day be fouiid to be fb^ and will fave others 
ibme part of the labour and pains which it has 
coft me for fome years paft to come at thofe 
truths. 

But if any gentlemen of the Society think 
thofe papers unintelligible, or deficient in ex- 
plaining the truths which they contain, lihall 
be greatly obliged to them if they will furaifh 
me with their objedions or obfervations, by 
letter, and I will return the moft fatisfadory 
anfwer in my power j and I believe I may 
fet the matter in a better light now, than 
^^hen I wrote ; for I have had great experi- 
ence in eledricity fince I wrote thofe letters. 

I know I have mentioned many experi- 
ments, in my papers, which may appear very 
improbable, if not impoffiblc, to many gen- 
tlemen who have made eledrical experi- 
ments ; but I folemnly aflure you, that I have 
not mentioned one which I have not repeat- 
ed an hundred times ; nor did I mention 
them with any other view than that it may 
be known, when others come to make the 

like. 
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like experiments, that I was not ignorant of 
fuch matters when | wrote thofe jp^pef s: 

But, my lord, I have fince performed mucK 
more furprizing experiments on th^ h.tiftiaif 
body, merely by the eledric powers, in Cu- 
ring many paralytic and rheumatic cafe6, the 
cure of agues, chlorofis, and other diforders. 
And fome of thofe cures were of fo extfaor-^ 
dinary a nature, and out of the power of the 
known materia medical' th^X our phyflcia:ris; 
here looked upon tbeni as little "Itfs than mi-^ 
raculous j and in all thefe cures I have been' 
enabled, from what I know of eledricity, to. 
proceed from a reafbiiing a priori^ which F 
think nobody elle has d6ne in the application 
of eleflricity to medicinal ufe ; at leaft I have^ 
not met with any account of it. For all the 
attempts to cure diforders by eledricity, which' 
^re mentioned in the Philof. Tranfac. appear 
to me to be made without any previous ra- 
tional defign; and accordingly, they have 
done harm as Well as good; and I believe 
that the accounts of mifchief done would be 
more numerous, if all were as honeft to coh- 
fefs it, as the gentlemen who have told of 
their difappointmentS", for I know that great 
mifchief may be done by a wrong application 
■of eledricity in a medicinal way, and there- 
fore gave a hint to the unlkilful, not to at- 
tempt the ufe of it, in my lafl paper to the 
Society. 

But I alfo know, that when it is rationally 
applied, that it may be the moft powerfii!. 

medicine/ 



medicine, in many calfes, that hts fev«r i>een 
difcovered j which I have fufficidAtl^ etpfcii- 
ehced for fbme years paii. 

I offered to give foiiie acc'duiiti of thft ftjat- 
tcr to the Royal Society ; bbt tfs 1 did not 
hear from the Society, 1 fuppofed that they 
we're not thought acceptable. 

Though I fear that I have already tii-ed 
your lordfhip's patience, I canftdt f6Ybear eic- 
prefling ihy furprize at the uriwilli]!ig^6is of 
ibme gentlemen to admit that elfedlridtycbn- 
lifts of two different diftindi elaftic mtlditfms, 
fincc it may be demonfirated by altooft every 
eledrical experiment ; and that thfc're is not 
one (ingle phaenomenon, arifing from eledf i- 
bal experiments, which can be fully explain- 
ed without it. And it is the more extraordi- 
nary, as I find it has been thought all along 
that there were two kinds of eledricity, but 
that they fubfifted in different matters, a^ 
glals and refins, &c. and this as early as Mr, 
Du Fay ; and Mr. Mujchenbroek has exprefsly 
laid, that there were two kinds, and that any 
body may be endued with either kind, but 
that nobody could be In poffeffion of both to- 
gether : in which this gentleman was fo fer 
miftaken, that it is impoflible to feparate 
them entirely in any body. Mr. Benjarhin 
Franklin, gives another dodrine, which has 
been followed, and fays, that glafs throws 
out the eledric fire, and that refins drink it 
in ; that is, that glafs can fiiperadd to any 
body a gteater quantity of eledric "fire than ' 

its 
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ii§:i^\\Xd\ (ti»i£, ^ji4tl3^t refins can take part 

^tits V^tural ^ayefiQin, anybody; which hp 
t^lig pp0tiv^ an4 negative eledrtiying; an4 
jT^ippofe? that bodies repel each other the more, 
tfcb i^ore they are dive^ed of their natural 
ih^re, in the fame manner they do when 
th^rc is an a4ditio(i to their natural fhare. 
With deference to that ingenious gentleman^ 
I 945; t forbear thinking it an odd way of rc^- 
foning, to thipk that bodies Ihould repel ea^ch, 
9ther the mpre» the more they are diverted 
of ti^e repelling power: but this is all a mif-^ 
take; for glafs neither throws it out^ nor 
docs wax dnnk it in ^ for in their patural 
flate they are both endued with an equal 
fha^e of both the powers ^ and thefe ppwers, 
are brought into fenfible adion, by encreaf-, 
ing on<; power and lefiening the other j and' 
then the encreafed power expands itfelf into 
an exteniive atmofphere, which we call el??-^ 
tricity ^ and either power may be encreafed 
on the wax or on the glafs ; that is, I can 
make the glafs cylinder ad as wajf commonly J 
does J and when the wax cylinder a£fa a^ 
glafs, and alniofl as Ilrong as glafs ; in the : 
iijf th part of a minute I can make it ad as, 
wax again, and this with the famerubbej:^ 
or, with a largp piece of fealing-wa3£, with ' 
the f^Bpe iqbbing, 1 c^n eledrify a piece qfr 
bog-do^sfn, fiifpended by filk, wijih either of 
power^, ^d then wijJidraw tha.t power 
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and a fpcdXator fhall not perceive any di&r- 
cnce in my manner of touching the dowik 
with the wax, to give cither one power or 
the other, as he pleafes to dired : now thiA 
IS a full demonflration that both powers do 
cxjft without fide the wax ; or how is it pof- 
fible for me to eledrify with which ever 
power a fpe^Stator pleafes to choofe ? Thefe, 
and a great number of other experiments, 
which dcmonftrate, to the meaneft capacity, 
the exiftcnce of thefe different powers in all 
bodies, I have fhcwn to hundreds of gentle- 
men, who can alteft the truth of what I write, 
if required. And in my letter of the r4th of 
February y 1758, I have given experiments, 
which, if carefully examined, will fufficiently 
prove the dodlrine of eleflricity which I have 
thprcin given : but if any gentleman is of 
the contrary opinion, I will fubmit^ to this 
trial : that if he can point out any one known 
phaenomenon arifing from eledrical experi- 
ments, which I cannot fully explain by this 
dodrine ; or if he can produce any one An- 
gle phaenomenon, which he can fully explain, 
without admitting of two powers in eledri- 
city ; I will fubmit and confefs my igno- 
rance. 

But I muft beg that this difquifition may 
be carried on by letter ; and thefe letters 
fhaU be faithfully laid before the Royal Socie- 
ty, if the gentlieman pleafe; that they may 
judge on wnofe fide truth rcfts. I choofe this 
cpiftplary correfpondence, becaufe my life is 

too 
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too far advanced to wait for anfwers publifh- 
ed in the Philof. Tranf. which muft come 
late, or perchance never reach my hands. 

I believe that it is unneceffary to fay any 
thing more on the importance or this enqui- 
ry, to afcertein general laws by which the ac- 
tions of thefe general principles of motion 
may be explained ; and therefore I fhall con- 
clude, in requeuing your lordfhip, that I 
may have the honour of one line, to let 
me know that this letter gets to your hands. 
I am, 

Your Lordship's, 

Moft humble and 

moft obedient fervant, 

Henry Eeles. 

To the Right Honourable 
George^ carl of Mac- 
clesfield^ Prefident of 
the Royal Society. 
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My Printer informed mc, during 
the printing of the foregoing work, 
that there would be a few pages 
blank at the clofe of thofe letters ; 
I am therefore willing to fill them 
with an experiment or two, for the 
farther illuftration of the reciprocal 
exchange of the ele£tric powers. 

Fl X a wire to the under part of a coated 
bottle, fo that the point ma/ ftand up- 
right ; and on that point place the needle 
with the reverfed points. Place this bottle 
on an eleftric ftand, with a communication 
from the condudor. All the time the bottle 
is charging, the needle will turn ; but when 
the bottle is charged^ the needle flops. Then 
touch the top of the bottle with your finger, 
or any condudor, and the needle will turn 
till the bottle is dilcharged. Now while the 
bottle is charging, if you touch the needle 
with a piece of bog-down fufpended by filk, 
you'll find it eleftrified by the vitreous power, 
which flies off in exchange for the refinous 
power drawn in from the air to the out fide 
of ths bottle ^ and while the bottle is dif- 
charging, if you touch the down in the fame 
manner to the needle, you'll find it eledrified 
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with the refinous power, which flics off from 
the out(ide of the bottle in exchange ibr the 
vitreous poyver drawn in through the points 
from the air ; while the vitreous power from 
the inlldc of the bottle makes the faipe ex- 
^ange fpr the refinous poi^ier through your 
Snger, to inak? thefe different {x>wer§ equal 
to each other, .withinfide and witho^tfide the 
fettle. ' 

r Place two Ley den bottles on an eledric 
fland; with^lhcyr coatinjgs in contadj; and 
while yoij charge one from the conduQor, let 
a perlon on the iQoor touch the top of the 
other bottle with his finger ; you'U find the 
firft bbttle charged with the vitreous power 
infide,and the fecond with the refinous power 
irifide. Now the exchange here is evident ; 
for while the refinous power from the infide 
of the firft bottle changes place with the vi- 
treous thrown in from the condpdor, the vi- 
treous, from the coating, changes place for 
fo much of the refinous from the coating of 
the iecond bottle j and the vitreous in that 
bottle changes place for fo much of the refinr 
ous power drawn in through the man on the 
floor. 

I could eafily furnifh experiments fufii- 
cient to fill a great deal of paper ; but J fliall 
only mention one or two which I often made, 
and have fhewn to many gentlemen verfed 
in this fcience, which perhaps may puzzle 
the writers on this fubjed : but whoever can 
make them, muft and will underftand my 
doctrine of eledricity j and plainly difcover^ 

that 
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Ibat ^U that h^s been fai4 ^bpijt pQfitive and 
negative ele^ricity, or a plus &ncjl minus of 
the fame power, h^s been to little purpofe, 
and only feryed to keep men in the dark 
4bout this fcience. 

t have a gUfs globe, iijtirely fpaqoth, which, 
with the fame rubber, I can make throw out 
the refinous or vitreous power, and eledrify 
other matters with each power as often as I 
pl^eafe ; "• and generally I can charge thefe 
powers in one revolution of the globe ; but 
m two or three revolutions I never fail to 
do it. 

I have another glafe globe intirely foiooth, 
fupported by one glafs neck, from the equa- 
torial line of which globe I can eledrify with 
the refinou5 or vitreous power as I think pro- 
per, without applying a hand or any rubbet 
to the globe, or any fridion from the things 
to be eledrified ; and what is more, I can 
eJedrify two things with the different powers 
at the fame time. 

I hope my readers will foxgive me, for not 
explaining thefe experiments, till I fee who 
can make them, and explain them by the 
dodrine of pofitive and negative eledricity, 
or a plus and minus of the fame power. 

As I have fcen Mr. Prieftley quoted, for 
improving and methodizing the theories of 
Mr. Dufay^ and Mr. Symmer^ I muft ob- 
ferve, that Mr. Dufay never thought of the 
co-exiftence of thefe different powers ia all 
bodies; nor even Mr. Mufche7^r^ef:k^]g^g 
after, him ;i tJiei^efofeA. thex© was ni)t;;.#i^ 
^., "' ' theorv 
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theory of Mr. Dufays to be mcthodifcd- 
Thefe papers will appear to have been wrote 
to the Royal Society, before Mr. Symmer 
thought any thing of the matter ; however, 
as far as he has gone, he was right ; and 
I think that Mr. Ptieftley has made too 
much of a trifling objedion to what Mr. 
Symmer has faid, that any man, from 
his own fcnfations, would be convinced 
that the powers came in oppofition from 
both fides of the bottle, by feeling a flight 
fhock in his wrifls, a flronger in his elbows, 
and fb on. Mr. Symmer did not fay that 
thefe powers did not circulate through the 
body; but, that this fenfation would fhew 
their different diredion: And, an explana- 
tion of thefe different fcnfations depends 
on a knowledge of anatomy, and the adi- 
on of thefe powers on the different parts, 
which, it is poffible, that both Mr. Prteftlcy 
and Mr. Symmer may be flrangers to. But 
this objedion was only a pretext to mend 
Mr. Symmer s difcoveries. Now, I believe it 
will plainly appear to any gentleman, who 
does me the honour to read thefe papers 
with attention, that the only theory which 
Mr. Prtejiley coiild have methodized, mufl be 
what he took from thefe papers ; if an hy- 
pothefis can be faid to methodize a d^odrine 
which was clearly proved by experiments, 
ten years before: But I would alk which 
of Mr. Prkfiley\ own numerous experi- 
ments, or what experiments of any other 
man he has explained by his hypothefis? 
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or how he has fupported this hypothefis, o*^ 
whence he took it ? For, he has not produ- 
ced a fingle experiment in aid of it, to ftiew 
the exiftence, or manner of adiag of thefe 
different powers : Or, I would afl< whether 
his hypothefis has added any thing to the 
truth, or explanation of what I have wrote? 
or, if I had happened to have wrote that hy- 
pothefis j whether I Ihould have put this 
matter in a clearer light than what I have 
done ? or, what man would have depended 
on that hypotheiis, without any other proof? 
So that I think Mr* Priefiley may fairly 
own from whence he framed his hypothefis ; 
for, after reading thefe papers, I believe 
that his hypothefis will not be found of any 
great ufe, Mr. Prkjlky has artfully fhut 
me out of his hiftory of electricity ; though 
all thefe papers were addreffed to the Royal 
Society, of which he is a member ^ and it 
appears from the firfl of themj that my at- 
tempt to (hew the eledlric powers were the 
caufe of thunder, was approved by that So* 
ciety I and is the only attempt, of that kind, 
which ftands recorded in the Philolbphical 
Tranfa£tions, As for the reft of tliem, with 
Mr. Priefiley and his hypothefis, I muft leave 
to the judgment of unprejudiced readers. 



F I N I 



mm 



R It At Av 



In the PRBFACR 

?agi xzxiii» lihe la^i /o;« itst^Ied^icity, ^^// 

itsdISaticity. 
xixvii, 1. i«v/flfirMti(>y<r^s, fOiir 

Mr, Gra/irtimcl 
xlvii, 1. 2^1; mjhad of fSr,* r^ea^' 
fiom thVtKen'ferl6wli{'. 

In thfc LETf^Er^Bi'^S. 

Pager i^, I. 16, /or uhiteH, rieai/ emitted/- 
23, 1 2S, ybr incehtihg, rciat/ meet- 

37, 1. 20, /<».r"!united, r^a^/ emitted: ' 
90, 1/ 137 /pr'miles, . rw<:? tiir^. , 
93» 1. 2$, /oK power to, r«7</pQ\ycr 

112, \l laH"but't\i^pi /flr omcew^T^a*'^ 

offices. ', 
131; I. liilf'bqe onei^j^r iex^^^ 

r<?j</ expoiiniBntfers. 
165, 1. 24, /or camiruBy read lamince. 
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